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Appendix  1:    Project  History 
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In   1968  several  hundred   South  End   residents   pitched   tents   and  caopad  out 
for   four  days  on  Urban  Renewal   Parcel    IIB    to   protest   the   displacement  of 
themselves  and  their  neighbors.      Community   residents   realized   that   the 
original  commitments  made   in   the    1965   Urban  Renewal  plan   to   guarantee   that 
long-term  South  End  residents  would  be  able   to   remain  in   their  community 
were  not  being  achieved.      To   demonstrate    their  concern,    these   residents 
created  a  "Tent  City"   symbolic  of   their   dream  of   a   revitalized  neighbor- 
hood,  integrated  in  termj  of   race,    income,    age  and  culture. 

The  Tent  City  site  is   the  most  visible   gateway   to   the   South  End   from  Copley 
Square.     Diagonally  across   from  the  Back  Say   Railroad   Station,    this   3.3 
acre  site  was  one  of   the   first  areas   in   the   South   End  where  black  families 
seeded  in  the  nineteenth  century.      The   acquisition  and  demolition  of  most 
of  its   townhouses   in  the  early  days  of  urban   renewal  displaced  almost  all 
.  eh«  occupants  and  paved   the  way  for  an  existing  privately-owned  parking 
loC,   contrary  to   the  plan  which  calls   for  new  housing  on  Che  site. 

For  a  decade,   a  majority  of   South   End   residents   have  hoped   that   the   resi- 
dential character  of   the   site  would  be   restored;    that  new  housing  could 
be  constructed  and  made   available   on   a   first-priority  basis   to  long-time 
South  End' residents  who  have   faced  displacement   from  their  homes;    that  a 
residential  commimity  could  be   created,    consistent   in  scale  and  character 
with  the  surrounding  brick  Victorian   townhouses;    that   residents  of  various 
income,   ethnic,   racial  and  age   groups   could   live   on   the   site  once  again  in 
an  integrated  development   reflecting   the  diversity  of   the  overall   South   End 
population.     These  long-held   goals  were   passed   down   through   the  years   from 
Che  original  Tent  City  demonstrators   to   the   South   End   Project  Area  Committee 
(SEFAC) — the  elected  urban  renewal   review  board — and   to   SEPAC's   subcommittee, 
the  Tine-  Clcy  Task  Force    (TCTT) . 

The  -Tenc  City  Task  Force   is   comprised  of   residents   and   afauCters  of  the  site 
.and.of^tdjacent   South  End- neighborhoods  who   are   committed   to   a   development 
plaff'chaf meets   their  community's   documented  housing  needs.      Members  of   che 
Task. Force  first  came   together   in    1974   to   review   initial   BRA  site  redevelop- 
nenc  plans  and  to   seek  participation   in   the   process.      After  these  initial 
BRA  plana- failed  to  materialise,    the   Task   Force  worked  with  the  BRA  to 
establish  a  unique   sweat   equity    rehabilitation /homeo'-mershlp   program  for   the 
Frankia  O'Day  Block  across   Columbus   Avenue    from   the    Tent   City   sice. 
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Early  in  1978  the  Task  Force  once  again  began  Co  focus  its  attencion  on 
Che  Tenc  Cicy  sice.   MIT's  Tocal  Scudio,  a  graduace-level  archicectural 
and  planning  workshop  which  assises  coranunicy  groups  in  solving  specific 
problems,  provided  che  Task  Force  wich  cechnical  advice  on  how  co  package 
a  developraenc  plan  for  Che  sice.   The  Scudio's  final  reporc  demonscraced 
ChaC  che  Task  Force's  adopced  goals  are  realiscic,'  provided  the  proper 
combination  of  funding  programs  and  supporc  of  public  agencies  can  be 
assembled. 

During  che  Spring  of  1979,  a  fund  raising  commlccee  formed  smd  obtained 
a  contribution  of  $10,000  in  seed  money  from  neighboring  Trinity  and 
Old  South  Churches.   The  Task  Force  was  then  able  to  retain  a  project 
manager  and  several  professional  consultants,  including  architect*,  planners 
and  accomeys  Co  assist  in  the  preparation  of  a  preliminary  develw  ment 
package  for  the  site.   By  the  end  of  the  summer  the  Task  Force  initiated 
Che  formation  of  a  Chapter  180  non-profit  corporation  to  allow  community 
residents  direct  participation  in  the  planning  and  management  of  the 
prospective  Tent  City  development.   During  the  Fall  this  newly  formed 
Tent  City  Corporation  received  tax  exempt  status  under  Section  501  (c)  (3) 
of,  the  Internal  Revenue  Code-.   To  advance  development  activity  contacts ' 
were  made  to  all  leading  private  developers  in  the  Boston  area  Interested- 
.  '  and  capable  of  working  with  the  community  to  achieve  mixed- incooe, housing 
.^^on  the  Tent  City  site.   Eight  developers  were  extensively  Interviewed.  -. • 
Of  these,  fo\ir  were  asked  to  participate  in  a  final  round  of  interviews' 
and  evaluations.   The  residents  who  comprised  the  Developer  Selection 
Committee  unanimously  agreed  that  Macomber  Development  Associates/Housing  . 
Associates  (MDA/HA)  offered  che  best  partnership  arrangement  with  the  , 
•  V  community  and  were  che  most  qualified  co  undercake  Che  project.'?,  Jfegotia-- 
tions  began  between  MDA/HA  and  the  newly  formed  Tent  City  Corporation -early 
in  Spetember,  1979.   A  preliminary  Memorandum  of  Agreement  was  signed 
October  4,  1979  which  provided  for:   (1)  a  negotiation  period  before  the 
signing  of  a  joint  venture  agreemenc;  (2)-  che  incencion  of  Che  two 
negotiating  parties  co  seek  sole-source  designacion  from  che  BRA  as'  co- 
developers  of  Tenc  Cicy;  and  (3)  the  adoption  of  Fundamental.. Development 
!i:,v^rtncipj.es  (as  amended)  for  che  sice,  drafced  in  1974  and  revl3ed':ln.Al97_8.:T^' 

ii^y  ii*^*^*".'^-Cicy  Task  Force.   The  joint  venture  development  teaa.  Sa*'been-^'—,' . 
naaed^ Tent- City  Associaces  (TCA).   In  addicion,  as  a  result  of'an^'eitensive' 

,  selectiNiyi process,  che  archlceccural  firm  of  Goody  and  Clancy]  ha*';b««n.\v?»"'--,.- 
"" -."-r°*^^^"?;as  projecc  archicecc.  ■  j>i«^^^';i'^''>?-li*' •*- 

r  ■  .-■"iS'-'-"*-''-?r.  'tT.-^'  '-^~  •  •  •  ^  *?-'*''^!??^^^;'.  .o^^i"^- 

The- Fundamencal  Developraenc  Principles  have  been  publicly  endorsed  by^  a' il.r'.. 
great  number  of  South  End  residencs  and  adopced  by  SEPAC.  The.BRA 'has-^v^-;'. 
also  scaced  Ics  supporc  of  chese  deveiopmenc  goals  upon  numerous-'-=occa8ion3.',- 
in  public  hearings  before  che  community  and  che  Boscon  Cicy  Counciir-*- The  '-• 
primary  deveiopmenc  goals  expressed  in  che  Principles  are:      ">  w'  '  --:■'■' 
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(1)  A  developnenc  plan  thac  creaces  mixed-income  housing  wich 
units  available  co  families,  elderly  persons  and  single 
individuals ; 

(2)  A  design  concept  chat  stresses  the  components  necessary  to 
achieve  a  secure,  viable  and  socially  integrated  development; 

(3)  The  provision  of  homeovnershlp  opportunities  for  prospective 
residents,  especially  those  of  moderate  income; 

(4)  A  site  plan  that  is  sensitive  to  the  surrounding  environment 
and  reflects  the  architectural  character  of  the  South  Znd 
townhouse . 

(5)  Participation  of  community  residents  in  the  development  and  the 
reinvestment  of  a  major  portion  of  syndication  proceeds. 

The  best  way  to  attain  these  goals  is  through  a  joint  venture  arrangement 
between  the  Tent  City  Corporation  and  its  designated  developer,  Macomber 
Development  Associates/Housing  Associates. 

"During  the  course  of  the  past  year  the  Tent  City  Task  Force  and  the  Tent 
City  Corporation  have  translated  these  development  goals  into  an  architecturally 
and  economically  feasible  development  plan  with  the  assistance  of  their 
professional  consultants.   After  observing  the  many  problems  of  other  housing 
^  projects,  the  Tent  City  development  has  been  planned  to  foster  a  sense  of 
/  .    community,  security  and  pride.   The  plan  currently  envisions  a  270  unix 
[iy      housing  developcent  with  252  of  units  available  to  low  income,  507.  of  the 
—    units  available  to  moderate  income  residents  and  252  available  at  market  rate; 
the  construction  of  new  townhouse  units  integrated  with  the  townhouses  which 
are  still  standing;  the  rehabilitation  of  all  existing  buildings  on  the  site 
that  can  be  included  in  the  development;  honeovnership  opportunities  in  the 
form  of  a  cooperative  for  the  majority  of  the  site's  future  residents;  and 
the  commitment  of  public  and  private  assistance  to  achieve  these  goals. 

Tent  City  Associates  recognizes  that  the  physical  design  of  the  site  will  be 
critical  to  the  success  of  the  project.   Detailed  design  guidelines  have  been 
written  that  seek  to  establish  a  physical  framework  necessary  for  the 
creation  of  a  residential  community  where  residents  can  feel  secure  in  their 
homes  and  in  harmony  wich  their  neighbors.   In  addition,  an  economic  feasi- 
bility analysis  has  been  performed  to  delineate  the  anticipated  costs  of 
each  residential  unit.   A  combination  of  assistance  programs  will  be  required 
to  offset  the  difference  between  unit  cost  and  affordable  payments  by  lower 
and  moderate  income  households.   Tent  City  Associates  has  established  the 
types  and  extent  of  public  subsidies  necessary  to  meet  the  needs  of  the 
community  and  the  Tent  City  developer. 
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Based  on  the  projecced  economic  requireT.encs  of  the  developmenc  plan,  a 
financing  plan  is  proposed  which  uiil  utilize  a  ccr.binacion  of  Section  3 
rental  subsidy  and  Urban  Development  Action  Grant  funds  to  achieve  a 
Tent  City  income  mix  consistent  with  the  needs  and  demographic  profile 
of  the  South  End  Community. 

Developers  of  the  Copley  Place  "air  rights"  parcel  which  skirts  Tent  City 
have  proposed  an  $13.3  million  UDAG  to  write  down  their  development  costs. 
Tent  City  Associates  are  requesting  a  UDAG  of  S4.4  million  to  make  our 
270  unit  housing  development  economically  feasible  and  to  help  achieve 
the  income  mix.   Other  controls  will  be  sought  to  help  maintain  the  economic 
viability  of  Tent  City,  among  which  are  included  a  Chapter  121-A  tax 
agreement  and  a  land-taking/writedown  from  the  BRA  on  portions  of  the 
sice. 

The  tine  has  arrived  for  Tent  City  to  become  more  than  a  symbol.   The 
coEaunity's  efforts  to  achieve  residential  revitalization  and  reconstruction 
of  valuable  housing  demolished  during  urban  renewal  have  culminated  in  a 
realistic  and  feasible  development  scheme.   The  South  End  conm}unity  is 
only  one  of  many  in  our  nation  which  faces  the  intense  economic  pressures 
of  escalating  housing  prices  and  increased  segregation  of  its  residents 
by  race,  class  and  age.   It  is  one  of  the  rarer  communities  which  has  the 
commitnient  and  the  experience  to  initiate  responsive  redevelopment.   Here 
follows  the  South  End  Community's  proposal. 
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The  Tent  City  project  will  be  developed  on  a  complete  city 
block  in  the  South  End  bounded  by  Dartmouth  Street,  Columbus  Avenue, 
Yarmouth  Street  and  the  Southwest  Corridor  linear  park.   Approxi- 
mately 75  typical  South  End  row  houses  provided  housing  for  approx- 
imately 200  households  from  the  1800s  through  the  1950s.   In  the 
1960s  many  of  the  buildings  on  the  site  were  demolished  as  a  wave  of 
"urban  renewal"  began  to  sweep  through  the  City  of  Boston.   Today  13 
row  houses  remain,  scattered  sporadically  around  the  site.   Most  of 
these  buildings  are  vacant  and  boarded  up.   Eleven  households  occupy 
units  in  six  of  the  buildings.   Approximately  three  to  five  small 
businesses  use  space  in  five  buildings. 

In  order  to  carry  out  the  Tent  City  project  it  is  necessary  to 
temporarily  relocate  these  eleven  households  and  up  to  five  busi- 
nesses.  The  development  period  is  expected  to  take  two  years.   All 
households  will  be  assured  the  right  to  return.   Because  of  the 
variety  of  size  and  cost  levels  in  the  planned  Tent  City  develop- 
ment, all  displaced  households  who  wish  to  return  can  be  accommo- 
dated. 

There  are  eleven  households  who  will  be  displaced  by  acquisi- 
tion for  the  new  Tent  City  housing.   The  following  information  is 
based  upon  informal  contacts,  since  formal  acquisition  and  the 
beginning  of  formal  relocation  efforts  will  not  occur  until  the 
project  moves  into  its  implementation  phase  upon  UDAG  funding.   The 
developer  does  not  wish  to  inconvenience  current  residents  unneces- 
sarily or  prematurely.   The  developer  has  maintained  regular 
informational  contact  with  all  site  occupants  through  letters  and 
meetings  to  keep  them  fully  informed  of  the  project's  progress. 

The  11  households  include: 

2  families  (1  2-person  and  1  4-person  household) 
9  individuals 

There  are  2  owner-occupants  among  the  11  households. 
There  are  4  elderly  households. 

It  is  estimated  that  9  to  11  households  are  within  Section  8 
limits. 

Five  of  the  11  households  are  minority. 

The  size  units  needed  are  one  to  three  2-bedroom  units  and 
eight  to  ten  1-bedroom  units. 

Even  though  the  formal  relocation  process  has  not  yet  begun, 
the  developer  and  the  Boston  Redevelopment  Authority  have  begun  to 
Identify  and  arrange  for  a  variety  of  opportunities  for  site  resi- 
dents to  relocate  temporarily  (in  anticipation  of  moving  back  to 


the  completed  Tent  City  project)  or  permanently  if  the  residents  so 
choose.   For  example,  a  new  housing  development  immediately  adjacent 
to  the  Tent  City  site  is  entering  its  rent-up  stage  this  spring  and 
summer.   This  new  development  could  house  eligible  residents  who 
wish  to  move  back  to  Tent  City  when  it  is  completed,  as  well  as  any 
who  might  wish  to  remain  there  permanently. 

It  is  currently  anticipated  that  at  least  up  to  four  households 
might  choose  to  relocate  outside  of  the  South  End.   This  estimate 
can  be  confirmed  when  property  offers  are  extended  and  final  acqui- 
sition gets  under  way. 

It  is  expected  that  the  majority  of  the  eleven  will  prefer  to 
remain  in  the  same  general  area.   In  addition  to  the  new  housing. 
Tent  City  and  its  development  consultant.  Greater  Boston  Community 
Development,  will  be  in  contact  with  other  low-moderate  housing 
developments  in  the  area  to  assist  residents  to  secure  rentable, 
affordable  relocation  housing. 

There  are  a  number  of  low-moderate  developments,  including 
elderly  housing,  in  the  adjacent  areas  of  the  South  End  and  Fenway. 
These  include  -  Symphony  Towers  East  and  West,  Church  Park  Apart- 
ments, New  Castle/Saranac,  Methunion,  SETC,  St.  Botolph  Apartments. 

Informational  materials  to  be  given  residents  and  businesses  to 
be  displaced  are  being  prepared  and  will  be  given  to  occupants  when 
written  offers  to  acquire  the  buildings  in  which  they  live  are  given 
to  the  property  owner. 

All  occupants  will  receive  the  information  outlining  their 
rights  as  owners  and  as  tenants,  residents  and  businesses,  the 
minimum  length  of  time  they  may  remain  on-site,  the  name,  address, 
telephone  number,  and  hours  of  the  relocation  office,  a  description 
of  various  eligibility  criteria,  and  preliminary  general  information 
on  types  of  suitable  housing  resources  available  and  a  description 
of  the  general  types  of  relocation  service  which  will  be  offered 
them.   Services  to  be  described  will  include  housing  counselling, 
assistance  in  applying  for  federally-assisted  mortgages  or  rental 
housing,  inspection  of  housing  to  insure  that  it  meets  housing 
codes,  and  referrals  to  suitable  affordable  housing  in  locations 
of  their  choice.*   A  copy  of  the  informational  material  will  be 
forwarded  to  HUD  when  it  is  completed. 

The  level  and  type  of  services  and  payments  will  conform  to 
provisions  of  the  Uniform  Relocation  Act  and  Chapter  79A,  M.G.L. 
These  will  also  be  described  in  the  brochure,  including  where 
applications  for  payment  will  be  available,  eligibility  criteria, 
where  to  obtain  assistance,  and  where  and  how  to  file  payments. 


♦Relocation  services  will  be  provided  either  by  Tent  City,  with  the 
Boston  Redevelopment  Authority  respjonsible  for  monitoring  or  by  the 
Authority  directly. 
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Appendix  3:    Cultural  Resources 


T?7tT  6irY 


City  of  Boston 

The  Environment 

Department 


Boston  City  Hill/Room  805 
Boston,  Massachusf  tts  02201 
617/725-4416  or  725-3850 


April  19,  1985 


Mr.  Brad  Saunders 
Sasaki  Associates  Inc. 
64  Pleasant  Street 
Watertown,  MA  02172 

Dear  Mr.  Saunders: 

I  have  reviewed  the  Tent  City  boring  logs  you  forwarded  to  me. 
The  logs  show  that  the  deep,  subsurface  deposits  are  in  an 
excellent  state  of  preservation.   The  logs  illustrate  an  intact 
layer  of  peat  overlying  beds  of  shell.   These  are  the  layers  which 
contain  remains  of  the  Boylston  Street  Fishweir,  a  5,000  year  old 
prehistoric  fish  trap.   Remains  of  this  prehistoric  site  have  been 
found  in  a  number  of  locations  throughout  the  Back  Bay.   While  the 
borings  you  sent  me  indicate  good  stratigraphic  preservation,  no 
evidence  of  the  Fishweir  itself  was  visable  in  the  borings. 
I  cannot,  therefore,  justify  a  request  for  further  archaeological 
investigations . 

I  would  request  that  I  be  kept  informed  of  the  projects  development. 
During  construction  I  would  like  to  moniter  the  excavation  in  the 
event  the  weir  remains  are  located.   I  would  not  stop  the  project 
merely  note  the  Fishweir  presence  or  absence.   I  would  be  willing 
to  discuss  this  possibility  with  you  and  the  developers  at  a  later 
date.   Based  upon  the  data  at  hand,  I  do  not,  however,  see  the  need 
for  further  work. 

Sincerely, 


JOC#_ 
F!LE_ 

S^ogZ 

/-'rvtU 

--// 

t 

Stephen  Mrozowski 
City  Archaeologist 


cc:   Tent  City  Limited  Partnership 
SM/klj 


RECEIVED 

M?R  2  41985 

SASAKI  ASSGC'.ATES. 


Air  dilution  Control.  Boston  Art,  Back  Bav  Architeaural,  Beacon  Hill  Archliectural,  Boston  Landmarks  and  the  Conservation  Commissions 


Appendix  4:  Geology  and  Groundwater 


CARR-DEE       TEST       BORING       AND       CONSTRUCTION       CORPORATION 

■    37  LlfiDEN  STREET  P.O.  BOX  321  MEDFORO.  MASSACHUSETTS  02155  Telephone  391-4500 

RALET     &    ALDRICH.    IXC.,    CAKSHIIXE,    MA.  n...         ^^  ■    30,     19S2  ,^^   ^„        8231* 


To 


Location . 


Dale . 

PARXINC    GARA2Z,    DARTMOUTH    ST.,    BOSTON ,     MJk.     (H    i    A   7ILE    50e-iC2 ) 


BORIJJQ   /lOl 


.Job,  No. 


,  Scale  1' 


QROUKD    SUPJACZ 
O'l" 


15'0' 


20'0" 


36'0" 


15 

1        ASPHALT 

9 

4 

!■«• 

5 

5 

14 

15 

SAHO, 

19 

22 

3  • 

QRATSL  & 

5 

27 

e 

4 

22 

HIICX 

18 

2* 

?TT-T- 

12 

e 

4 

18 

3 
6 

2A 

22 

16 

6 

3 

4 

9 

LOOSE 

4 

SAhD,    CRAVSL, 

S 

16 

STOKiS  FILL 

9 

9 

3 

3 

2 

5 

2 
3 

3 

11 

OROAidC 

13 

19 

3 

SILT,    THAC   OP 

2 

22 

3 

4 

20 

."iK^,T,.«i 

28 

23 

2 
3 
2 

3 

FIAT,    TRACE    0? 

KTrrrr  , 

2 
3 

Si*!. 


S/2, 


SJ^, 


Sii4. 


s^^. 


S*6, 


S/7, 


S^. 


7B0M   G.S.    TO   2'0' 
RECOTEFJID   9" 


FROM   5>0"    TO  7'0" 
RECOVERED   S" 


FROM   lO'O"    TO  12'0" 
R£CO\XR£D   9" 


7R0K   15 '0"    TO   17 'O" 
RECOVERED  4" 


FROM   20'0"    TO  22'0' 
RECOVERED  12" 


F?,OM    25'0"    TO   27'0" 
RECOVERED    lO" 


cont:;;ued  os  5?.£et  ho.  2 


FROM   30'0"    TO  32'0" 
RZCOVEPJZ)   18" 


PHOr-.   35'0"    TO  36'0* 
RICOVi:?,£D   4' 

SHEET  L 


To 


CARR-DZE       TEST       BORING 

•■  37  LINDEN  STREET  P.O.  BOX  321 

HALEY  i    ALDHICH.    INC.,    CAMBRIDGE,    HA. 


AND       CONSTRUCTION 

MEDFORD,  MASSACHUSETTS  02155 


CORPORATION 

Telephone  391-4500 


.Date. 


DEC.   30.    1982 


.Jot).  No. 


82314. 


Location . 


PAfUaNC    GAKAGE,    DKRTT.OVm    ST..    BOSTON,    WA.     (H   4    A      FILE    506402) 
BOHING   /lOl    (cONTimJED) 


.Scale  r 


36'0" 


7ZRT  snyp 

^^.LOW-a-UE 
CLAY 

7 
10 

8 
14  . 
14 
18 

SZLF?   r^^.T,OW    CLAX, 
TRACE   07   QRAVZL 

J     ' 
6 

7 

e 

S/8A,    PROM  36'0"    TO  37'0" 
RECOVERED   10" 


Sif9, 


PROM  ^'0"    TD  42'0" 
P.ECOVERED  12" 


S#10,    PROM   45'0"    TO  47'0" 
RECOVERED   14' 


WATER  LEVEL    12 "6" 

SIZE    OP    CASING    HW,    LENGTH   30'0" 

NUJffiER    OP   DRIVE   SA^.FLES    (S),    H 

DRILLER:    ??SD  VINCIRTER,    INSPECTOR:    A.=  I    BARJOSEP 

DATE   STARTED  &    COMPLETED   12-29-S2 

OBSERVATION   '.^ELL    INSTALLED  20 'O"    5£X0W    GROTOD 
5URPACE,    INCLUDING    ROAD^'AY   BOX. 


All  umpiei  h«ve  t>««n  visually  clajsilieO  by  AJD 

tonnaj  and  00  not  neceiianly  represent  pcmanenl  grounc  water  levels    Figures  in  ngnt  Utne  colum 


Unless  otherwise  soecided.  water  levels  noteO  were  ODsflrve^  it  complellon  o( 

dicate  nurr.ber  ol  blow^  rfrquire<3  to  flnve 
ncnes  using  lO  lb   weight  tailmgM  men  esrt.Figure3incolumnlolen(i(noietJ)inoiC»l»  numoer  of 
Blows  10  arive  casing  one  loo;,  using  300  lb   weight  tailing  2*  inches  ±. 

SHEET  ^ of  ^ 


•TO-LnCH    S?L:T    3AK?IE?. 


CARR-DEE       TEST       BORING 

.    37  LINDEN  STREET  P.O.  BOX  321 

HALIY  i     ALDRICH,    INC.,    CAKBRIDG-:,    >tA. 


To 


AND       CONSTRUCTION       CORPORATION 

MEDFORD.  MASSACHUSETTS  02155  Telephone  391-A5O0 

DEC.   30,    1982  ,^k  ki^      B2314. 


.Date. 


.Job.  No. 


Location  . 


PAHXING    GAHAGE.    DAfiTJ'.OUTH    ST.,    BOSTON',    HA.    (h    i    A   .TLt      508^02) 


Scale  r 


BORIKC   /102 


GROtn<D    SUK?ACE 


0'2" 


6'ii" 

7'11' 


21'0' 


33 '0" 


1               1           A   2    ?   E    A  L    T                                  1               1 

8 

475 

CXHDERS, 
SAJTD,   LITTM 
GflAVZL  PILL 

15 
20 
38 
29 

4 
2 
1 

68 

CO   K   CRETE 

22 

21 

12 

9 

3 

2 

3 

9 

10 

10 

12 

11 

12 

PILL 

ORGANIC   SIL?, 
TRACE   OP   PEAT  PHL 

4. 
3 
2 

1 
2 
1 

1 
3 

5 
6 

2 
3 
3 
3 

1-* 
18 
19 
22 
2* 
25 
25 

OROAKIC   SILT, 
SOhE     SHH.LS 

1 
1 
1 
2 

23 

26 
11 
56 
52 

DEXSE 

KESnUn  TO   FLKZ   SAKD 

lit:i£  cai 

11 
16 
16 

14 

Si»l, 


Si'2, 


Sj»3. 


S#5, 


Sri,. 


PROK   0'6"    TO   2'6'' 
RECOVERED   11 " 


FROK  5'0  TO  6'11 
RECOVERED  11 " 


FRCK  10 'O'  TO  12 'O" 
NO  RECOVER! 


S*4,   FROM  19'0"  TO  21'0" 
RECOVERED  12° 


PROK   25 '0"    TO   27 '0" 

R£COVERi23    18' 


FEO.><   30'0"    TO  32'0' 
Ri:C07Z?.ED   18" 


C0K7IKUED   ON    SHEET   KO.    2 


CARR-DEE       TEST       BORING       AND       CONSTRUCTION       CORPORATION 


To 


37  LINDEN  STREET  P.O.  BOX  321 

HALZy  4    AL2RICH,    IKC . ,    CA>IBRIDGZ,    KA. 


MEDFORD,  MASSACHUSETTS  02155  Telephone  391-4500 

lEC.   30,    1982  eZ314 


.Date, 


.Job.  No. 


PARXINC    OkRAQZ,    DARTKOVTH    ST.,    BOSTON,    f Jk .    (Hi    A      ?IXE    5054.02] 
BORING   /102    ( CONTINUED) 


Scale  V 


33 '0- 

12B 

YZLLW 

HARD 

12 
11 
16 
18. 

APintt. 

CLAT 

STIFF 

A 

5 
7 
8 

Sin. 


FROM   35 '0"    TO   37 '0" 
RECOVZRZD    1-4° 


SifS. 


WATER  LrVEL   9' 6' 

SIZE   OP    CASING    NV,    LEJ.'GTK   35 'O" 

NUKBER    OP    DRIVE    SAMPLES    (S),    8 

DRILLER:    FRED  >1NGERTER,    INSPECTOR:    ARI   '  BAR JOSEF 

DATE    STARTED  i    COMPLETED   12-27-32 


FROM   40' 0      TO   A2'0 
REC0VEPJ:D   16" 


All  samples  heve  be«n  visually  classified  by 


Unless  otherwise  ssecided.  water  levels  noteo  were  observed  ai  con-.pletion  of 


torinjs  and  Sc  not  necessarily  reoresent  permanent  ground  water  levels    Figures  m  rigni  hand  column  mcicale  number  o(  blows  required  to  Oriv« 

TVCi-.SCr. — S^L-T    SA.KrI.-R t  inches  using  1*0  IS  weight  falling  30  inches  ±.  Figures  in  coiumn  to  leM  (il  noted)  indicate  num&er  of 

blows  10  drive  casing  one  loot,  using  300  IB    weight  lalimg  2<  inches  ±. 


CARR-DEE       TEST       BORING       AND       CONSTRUCTION       CORPORATION 

.    37  LINDEN  STREET  P.O.  BOX  321  MEDFORD,  MASSACHUSETTS  02155  Telephone  391-4500 

HALEY  A    ALDRICH.    INC..    CAT^HIDCE,    HA.  r^.,.      DEC.    30,    1982  ,^^   ^,„     8231* 


Date  . 

PABKIKG    GARAGE,    DAPTMOUTK    ST..    BOSTON,    HA.    (h   4    A      FILE      5064.02) 


.Job.  No. 


Scale  V 


Jt. 


BORING  /ia3 


GROUND    SUFJACZ 


9 

10 

15 

16 

34. 

25 

24 

15 

17 

19 

12 

12 

6 

3 

5 

5 

7 

6 

6 

7 

6 


9 
19 
15 
17 
18 
18 


CONCRETE 


SAKD, 


FILL 


SILT,    SOyE 


16 

13 

6 

6 


^l. 


S/2. 


?ROM  0'2"    TO  2'2' 
KECOYERED  3" 


FROK   5'0"    TO  7'0' 
fiZ  COVERED   12" 


Sfj,       FROM   lO'O"    TO   12'0" 
RECOVilF.ED   9" 


Sf^,       FHOK   15'0"    TO   17'0" 
RECOVERED   2" 


FROM   20'0'    TO   22'0" 
NO   P.ECOVERY 


FROM   22'0"    TO   24i0" 
NO   FJ; COVER Y 


Si^,    FROM   25'0'    TO   27>0" 
KZCOVERZD   14" 


S/6, 


rROM   20 '0"    TO   32 '0" 
EECOVE.=ZD  17° 


COKTIhuEL    Oh    SHEET    NO.    2 


To 


CARR-DEE       TEST       BORING 

37  LIMDEN  STREET  P.O.  BOX  321 

HA1£Y  4    ALDP.ICH,    II.'C,    CAMBF.IEGI ,    KA, 


AND       CONSTRUCTION 

MEDFORO.  MASSACHUSETTS  02155 


CORPORATION 

Telephone  391-4500 


.Date. 


DEC.   30.    1982 


.Job.  No. 


B2314 


Location . 


PAJfJIKO   OAP.AGE.    DARTMOUTH   ST..    BOSTON.    HA.     (H   A    A      FILE    50&4.02) 
BORING   /lOS    (COKTIKUED) 


Scale  1"   = 


oHGAxic  sixr  . 

3 

A 

5 
7 

HARD 

▼n,T,0«-ELIE 

CLAY 

14 

19 
28 
31 

STUP 

H-HE 

CLAI 

3 
i. 

5 

S/7.       PROM  35'0"    TO   37'0" 
RECOVEilED   12" 


SrfS,      FROM  40'0"    TO  •«.2'0" 
RECOVERED  12" 


S/9, 


FROM  A6'6"    TO  4-S'6" 
RECOVERED   14." 


WATER  LrvrL  ll'O" 

SIZE    OP    CASING    }rv,    LENGTH  30'0" 

NTIKHER   OP    DRITE   SAMPLES    (S),    9 

DRILLER:    J.DESIMOKE,    INSPECTOR:    ARI    BARJOSEP 

DATE    STARTED  4    COf^LETED   12-29-62 

OESZHVATION    VTLL   ITiSTALLED  20 'O"    3H.0W   CROUKD 
SURFACE.    LVCLUIING    ROAI^'AY   BOX. 


lamples  have  b*^n  visually  claisided  by 
i;5,  and  Co  not  neceisanl 


Unleis  otherwii*  specided.  water  levels  noleC  were  observed  at  completion  o' 

•»C  toOnve 


sarily  represent  permanent  ground  water  levels.  Figures  in  rig.hi  h«nc  column  indicate  numoer  o(  plow^  rec 
?yn  rz  ft  ,,n,w      ^.1.,, -lo  ._.k L     c ._  •_, . 


w^....^j,   «.is.   \^\^   iiwi   .  'i^^c  ^^t.1  tij    PC.>iC3Cril   (JCll.ta'ICfU   UlUUrxj   **eiO'    ICV^  ri.     l-iyu'e3l''ll^.Mrieinjt„UIU'TiriimJH,alt3llU'llUOt    ■_JrL»'U»»3'  C"^  w  c"..<   tw  w  '  '  »  w 

■^O-I^T-    ZTLT?    ./J^n.^? 6  inrh>»  using  1^0  IP  weigrii  falling  20  inches  d:^  Figure;  m  column  to  leh  (if  noied)  mCicate  numper  of 

blows  to  enve  casing  one  loot,  using  3O0  lb    weight  (ailing  2<  inches  ■±.  ,2 


SHEET 


C"ARR-DEE       TEST       BORING 

37  LINDEN  STREET  P.O.  BOX  321 

T^    HALrr  4  ALmiCH.  ixc.,  CAyjHia:!.  ha. 


AND       CONSTRUCTION 

MEDFORD,  MASSACHUSETTS  02155 


CORPORATION 

Telephone  39l-*500 


.Date  . 


DEC.   30,    1962 


82314 


PAKiaNO   OABAGZ,    DAP.TJ-.CDTH   ST.,    BOSTON.    HA.    (H  A    A      ?TL2      50&102) 


Scale  1"  = 


BORXNG   /lot 


GRotmD  sufjace: 


ni  7" 

7 

COKCRETE 

u  *  t      — 

19 

12 

9 
6 

4 

5 

7 

SAHD, 

10 

11 

14 

QRAVtL,    ST0KZ3 

5 

41 

8 
18 

21 

7ILL 

19 

44 

33 

22 

6 

44 

6 
6 

22 

12 
14 

19 

14 

1510" 

17 

24 

SAJTD,   LITHi: 

17 

36 

QRAVEL 

8 

PZLL 

8 

43 

33 

14 

>^in"   - 

fcij  '  u 

17 

12 

SAND, 

11 

21 

7 

LITTLE   GRAVEL, 

5 

38 

SILT  FILL 

49 

5 

25'0"    . 

7 

6 

5 

9 

4 

oRoAinc  sut. 

4 

8 

lit:i.2 

5 

SH^.T.S 

8 

11 

6 

31  'O"  ■ 

7 

12 

17 
5 

-5-)  I  ^"  . 

18 

PEAT 

Si*!, 


3^2. 


Sf3, 


S/4. 


S/5, 


srt. 


Sf7, 


FROM  0'2"    TO   2'2" 
RECOVERED  10" 


FROM   5'0"   TO  7'0" 
RECOVERED  8" 


FROH  lO'O'    TO   13'0" 
RECO\'ERED  2" 


FROM   15'0'    TO   17'0" 

pj:cote.=ed  10" 


PRO?'.  20' 0"   TO   22 '0" 

RECOVERED  10" 


FROM   25'0"    TO   Z7'0' 
RZC07EKED  19" 


F?.OH  30 'O"    TO  31 '0" 

RECOVERED   6" 


S#7a,    .'ROM  31 '0°    TO  32 '0" 

RECC-/EP-ED   6" 


COh'TLh'UED   OK   S.HZET  hO .    2 


CARR-DEE       TEST       BORING       AND       CONSTRUCTION       CORPORATION 

•     37  LINDEN  STREET  P.O.  BOX  321  MEDFORD.  MASSACHUSETTS  02155  Telephone  391-tSOO 

_         HALiy  4    XLmiOi,    INC.,    CAXBRIECE,    KA.                                                  i^,,„        DEC.    30,    1982  ,    ^   „,         8231* 

To . I Date ; 

Location  PAPXDiG    GABAGE,    DARTMOUIS    ST.,    BOSTOM ,    HA.     (H   A    A      7ZJ.Z    506402) g^-glg  ^~ 

BORING   j»10l    (CONTIinrED) 


.Job.  No, 


33  <0" 


35'6 


i'O" 


KEDIITM    TO   FINE    SAND 

12 

EAJID 
CLAT 

24 
23 
24 

VEHT  STiy? 

m.i.ow 

CLAI 

13 
17 
10 
14 

VZP.y  STI7? 

H-UE 

CLAX 

.5 
6 
9 
9 

7 
10 

6 
11 

E-OE 
CLAY 

6 
6 
6 

5 
7 
6 

7 

3 

4 

5 
7 

SifQ, 


FKCW  35'0"   TO  35'6' 
RZCOYEFXD  5" 


sy€A,    rP.Oy.  35' e"    to  37'0" 
RECOVISiD   14" 


sr^. 


FEOI«.  4O'0"    TO  42' 0' 
RECOVERZD  15" 


Se'lO,    TKO."   45 '0*    TO   47 '0' 
FSCOVZySS  16" 


Sj'll 


rP.OK   SO'O'    TO  52<0'' 
RECC-ZHZD  14" 


3/12,    p.tiCM   55<0"    TO  57'0' 

RECOVX?.£D  14* 


S/13,    FP.OM    60'0"    TO   62'0" 
itECOViFJlD  16* 


Syi4,    P.=.OM   tS'O"    TO    ST'O' 
Ri:COTi?i:D   14* 


CO.'.TISJII:    0!i    SFSIZ    NO, 


CARR-DEE       TEST       BORING       AND       CONSTRUCTION       CORPORATION 

••   37-LINDEN  STREET  P.O.  BOX  321  MEDFORD.  MASSACHUSETTS  02T55  Telephons  391-4500 

EALZT  i    ALHRICH,    XKC.  ,    CAXSPJIDQE,    KA.  r^..„  HEC.   30,    1982  ,.^    ^,.         S23i« 


To 


Location  . 


Date  . 

PAKnXO    OARWZ,    DAK^.OTIS    3?.,    BOSTOH,    )U.     (H   i     A      FXLI      50S402) 


.Job.  No 


Scale  V 


BORIXQ  /aO*    ( COSTDnJEL) 


WO" 


SD'O" 


95'0" 


ia3'o" 


STI77 
CLAI 

3 

5 
6 
6 

3 
5 
6 
6 

TE3y  STli'i' 
CLAI 

6 

8 
11 
12 

5 

7 
10 
11 

CLA:f 

6 
8 
9 

VERT  STI?7 

K-nz 

CAT 

5 
9 
9 

e 

7 
9 
9 
9 

SiflS, 


7B0H  70'0"    TO  72'0' 
HZCOyZRZS  17' 


Sflt,      PRCH  75«0'   TO  77»0' 
RZCOVZR£D  16° 


S/17,    FROM  eO'O"    TO  e2'0' 
H£COVSRZD   15" 


S/IS,    7R0«  eS'O*    TO  S7'0' 
RZCOrZRED  3" 


S/19,    ?ROK   90'0°    TO   52'0' 
nZCCrZBED  13" 


coKTLKicir  en 


S/2D,    FHOH   WO"    TO   97'0' 
RiCOYZJtZD    14" 


S/21,    I^OX   lOO'O"    TO   1C2<0" 
RZCOYZPSD   12* 


SHEET 


CARR-DEE       TEST       BORING       AND       CONSTRUCTION       CORPORATION 

37  LINDEN  STREET  P.O.  BOX  321  MEDFORD,  MASSACHUSETTS  02155  Telephone  391-4500 


EALZY  i    ALrPJCH.    IHC.,    CAHHKIDOS,    HA 
To — . — 

Location 


.Date 


EEC.   30,    1982 


.Job  No. 


8231A 


PA.HyZKG    GARAGE,    DAPTHOinH   ST..    BOSTON.    KA.    (H  &    A     TTLI.    S08402] 


.  Scale  1"  = 


ira'o" 


105'0' 


loa'e" 


115'6" 

iie'o" 


BORLKO  /104  (continued) 


VERY   STTP? 

K>UE 

CLAT 

HAHD 
BLtTE 
CLAI 

iO 
15 
18 
19 

lESSE 

PIKE   TO  KEDiU.M 
SAKD,    GRAV-EL,    STOKES 
I,    CLAt 

13 
16 
16 
Z7 

7-2 

WZf.'^—-S.-D  ROCTv   OR   BCCLSIR 

62 

Si»22,   ?ROM  105'0'  TO  107'0" 
RECOVERED  14" 


Sf73,      FROM  llO'O"  TO  112'0" 
RECOVERED  7" 


S/2A,      7R0M   115'0"    TO  115'6" 

RECOVERED  6' 
S?24.A,    FROM   115'6"    TO   116'0".    REG.    5" 


WATER  LEV3X    ll'O" 

SIZE   C?   CA2rHG   K>i ,   LEKCm  39'0"    AKD  K""  ,    20'0" 

jnJMEER  OP   IPSVE   SAyiE^ZS    (S),   27 

DKU-LER:   J.    lESI.MOHE ,    IKSPECTOR:    AKI   EARJCSEP 

DATE  STARED  i    COKFLETED  12-27 -S2,    12-23-62 


All  Mmple»  have  b«wn  vituaMy  clusifieO  by  AJD Unless  otherwive  tpecilieC,  water  levels  noled  were  oovervei  i!  complelion  of 

bonnci   anaocpol  ne.ce5ifrily  repreeeni  permanent  grounowaier  levels    Figures  in  righi  ha  ndcoiumninCicate  number  o' blows  re-auire<3  loanv* 

VtO-lHCZ    S7I-I7    ;A."_-:-I.r 5__  inches  using  1A0  It   weigni  lailmg  30  inches  i_  Figures  in  column  to  left  (il  noted)  indicate  number  o( 

Diowj  10  drive  casmg  one  loot.  u»ing  300  lb.  weight  falling  2<  inches  ±.  .4  A 


GUILD     DRlLLirMG    CO.,  IMC. 

100   WATER    STREET  EAST    PROVIDENCE.    R     I 

White-Morrison-Knudscn-Merrcntine    i-coRES"^        Nevton,   V^ss. 
PROJEICT  KiAwE  Southwest   Corridor-Sec t .1    I^ocation 


TO 


Boston,   Kiss, 


REPORT  SENT  T0_ 

SAMPLES   SENT  TO. 


above 


/      Pare   B    -   Inst 


PRQJ.  NO  — 
OUR  JOB  NO 


82-326 


SHEET : 

DATt    

HOLE  NO 

LINE  a  STA. 

OrFSET  

SURF.  ELEV. 


Of_£. 


1-109 


2213-^65 
10'    LT 


+  5. A 


GSOj.NO  AAT£R  OSSERVATiONS 
oflcr Hours 


CASING 


Rods-NW 
Type 
Size  I  D 
Hcmmer  wi    300-:;  Drill 

Homrr^er  Foil 


HW-NW 
4"   3" 


24" 


SAMPLER 

5/S 

1   3/8" 
1407"> 
30" 


CORE  BAR 
KXD3 


BIT 
Dia, 


START 


Dofe 

5/17/82 


COMPLETE      5/19/82     ; 

TOTAL    HRS.  

■BORING  FOREMAN    A.    IfnitaKer 

iNSPECTOfl  

SOILS  E>VGR 


LOCATION   OF  BORING 


p 

Cosing 
Blows 

per 
foo' 

Sorr.pie 

Deoins 

From-  To 

Type 

of 

So.Tic>e 

Bi 
on 

FrciT> 

ows  per  i 
Sorr.pie 

1 

c 

Moisture 

Density 
or 

Ccnsis* 

SlrolO 

Crionge 
Ei?v 

SOIL    IDENTIFICATION 
Remorks  incluoe  color,  grotjotion,  Type  of 
soil  eic,    Rock-color.type,  conoiiion,  nord- 
ness,  Drilling  lime,  seams  ona  etc 

SAMPLE 

UJ 

1  r,         1  -,            1 

0-6 

1    5-12 

i2-ie 

No    |Pen|Rec  1 

1 

Wet/m 
dense 
Wet 
very 

stiff 

Wet 

stiff 

II 

Wet 

very 

stiff 

8' 

Misc.    Sand,    Gravel   & 
Rubble  FTT-L 

1         1 

1 

1 

28' 

Dark  Gray  Organic   SILT 

1                                1             1 

1 

1 

1 

1                                1 

1 

1                                1 

1 

1                                1             1 

1 

1 

t                                1 

2S'-30' 

ID 

8 

9 

9 

30' 

.  Gray    fine    to   mediun   SAXD, 
soT'.e    silt,    trace    fine    ereve 

1 

2^'(i2  " 

1                                1             1 

1  n 

1 

30'-32' 

1   D 

6 

3 

11 

50' 

Gray  Blue   CL.\Y 
Gray  CIAY 

Gray  Silty  CL.kY ,    trace 
of  gravel 

9 

24'l2i" 

1                                    1          1            1    10 

1 

1 

1 

1               1 

50'-52' 

1  D 

4 

4 

4 

82' 

3 

24'I20" 

5 

1                    i        1 

1 

70'-72' 

1   D 

4 

5 

^ 

4 

24'|24' 

1              1      1 

5 

1      1 

1 

1 

S2'6"-84 

6-1  D 

T  7 

?1 

n 

90' 

5 

24' 

6' 

1                     1    in 

1                     1 

1           1          1            1 

1        1 

1 

1                1 

1 

1 

1                1 

1 

1                1       1 

1 

1               1      1 

1 

GROUND    SjS-ACE    TO  ^^ 

Sompie    Type 

D:Dry      C^Ccred     *^:.sc>.i-; 
UP-- UnOiSlurOtfl    fi^Ton 
TP:Te^tPlI     A-.Ajcer     ViVone  Test 


USED  , 


!..■.      CO     iUO 


Proportions  UseO 
iroce  OlolO% 
liine  iOio20% 
some       20io25% 


CASING:         T>  

i-;0i5  wi._,  30"(aii  on  2'"0  D.  Scmpier 
Conesive   Ccnsistc.- 


:.nen   ucrec 


Conesicniess    Dins 
O-iO  Loose 

10-30    Med  Dense 
10-iO  Dense 


•■o  . 


V»' 


r,. 


0-4       Soft 
^•6     ».'./SliM 
6-15         SmU 


St"•<^'APv• 

Eorm  B^l.-^       i'Ji' 
Rock  Coring          1^ 

Herd 

Snm-ile^                    7 

I  HOLE     NO     l-lOi 


GUILD     DRILLIMG    CO.,  IIMC 

.     .       '                      100    WATER    STRHT              [AST    PROVIDENCE,    R     1 

«;hfft          2 

_        rw-     2      1 

niTF                                       1 

Hnt  r  Kin 

T-109          1 

Tn                                                                             '^nDPESS 

LINE  a  STA. 

OFFVT 

?;ilRF   F!   FV 

S,^MPLES    ScNTTH                                                                                                                        Al.DinRMn           8_-3_D 

nni« 

T,m. 

O.m 

P  m 

O.m 

GnOUND  WATtn  OBSERVATIONS 

CASING          SAMPLER         CORE  BAR 

START 
COMPLETE 
TOTAL   MRS 
SORIW  FOR 
INSPECTOR 
SOILS  ENGR 

Aj                                                  n(l»r                      Hniirt 

^,7P  1  n 

FWAN 

hf?.Timer  Wt                                                                       RIT 

fif                                                  nftP'                      Hniir«. 

LOCATION   OF  BORING 



1 

P 

Cosing 

Blows 

per 

(ooi 

Somple 

Deoths 

From-  To 

Type 
Of 

Somple 

Blows  per  6" 
on  Sompier 

From                 To 

Moisture 

Density 
or 

Consist 

Siroto 

Chonge 

Elev 

SOIL    IDENTIFICATION 
.Remorks  incluoe  color,  grodotion,  Type  of 
soil  etc    Rock. color, type,  condition,  nord- 
ness.  Drilling  time,  seoms  end  etc. 

SAMPLE 

\u 

No    |Pen|Rec 

0-6 

i    6-12  1    i2-l6 

90'-92' 

D 

22 

20 

19 

Wet 
dense 

Wet 
very 

106' 

Light  Gray  clayey    fine    to 
medium  SAKD,    little   fine 
to   coarse   gravel    &  coarse 
sand,    cobbles    (Till) 

Gray  Brown  clayey   fine    to 
coarse   SAl^T)   &  Gravel, 
Cobbles    it  Boulders    (Till) 

Ton    of   Rock 

6        24'!     2" 

24 

1            1 

1 

1 

1 

1 

1    95'-96' 

D      1  67 

103 

-     112' 

0" 

1    i^D'-lUi' 

C      1 

Ci  lou' 

JU'' 

1                                  III 

1 

1                                                             1                1 

1                                                             1                1 

1                                  1              1             1                1 

.       1 

1 

1   101'-103' 

D      1  21 

37     1    24 

7     124' 

14" 

1                               1    29 

1 

1 

dense 

1 

1                          III 

1 

1                          1          1          1            1 

1 

1  106'-111' 

c     1 

1 

116' 

Dark  Gray  AUGILLITE 
• 

C2  l60' 

50" 

1                          1 

1 

1 

1                          1 

1 

1 

1                          III 

1 

1           1 

1 

1 

iii'-ii6' 

c 

1 

C3  160' 

60" 

1 

1 

1 

1 

1 

1      1 

1 

Bottom  of  Boring    116' 

1 

1 

1 

1 

a 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

GROUND    SURFACE    TO  _ 

USED                    "r.A'^irjr,;       Tmln                                                                                        ( 

Somple    Type 
0:Dry     C:  Cored     *:•Aosr^ed 

leTesi 

Proportions     UscC 
roce         OiolO% 
.tue         ICto2C7o 
some       20ic;57c 
ono         35I0S07, 

i40;s  wt.t  30"to 
Conesioniess    Oensiiy 
O-lO          Loose 
tO-30    Med   Dense 
lO-tO         Dense 

"^0  4-       Vprv    Dph... 

on  2    CD.  Somoier 
Cohesive   Consistency 

0-4       ScM         30-rMord 
-i-e     M/Sti!f 

Eo-th 
Rock 
Scmn 

SUMS 

Conn 

le;   _ 

iBY 

UP:  UntJiSlurDed    PiSIO" 

9 

TP:TtM  P,l      A-.Ao(;cr     ViVo 

UT:UnOisturteS    Thm*oll 

(HI  r 

Kn 

T_ 

T  no  1 

•    •    GUILED     DRILLING    CO.,  INC. 

100  wates  street  east  providence.  R    I 

j^  White-Horrison-Knudsen-Mert;encine    |addr£ss    — Newcon,    Mass. 
PROJECT  MAWE  Southwest    Corridor-Sec t .1    | location  — Boston,    Mass. 

REPORT  SENT  TO above      /      Part   B    -    Inst.  |  prqj  no 

SAMPLES  SENT  TO ! 


OUR  JOB  NO 


82-326 


SHEET. 
DATE 


HOLE  NO.  I  -IIP 


UN£aSTA._22i5+iO. 

OFFSET  

SURF.  ELEV, 


CL 


+   2.2 


GSOjr.O  AATER  OSSERVATiOfJS 
ofter ricurs 


CiSlNG 
Rods-'W 
Type  HW-NW 

S,:e,D  ^tL2:L 

HcnmerW,       Drilled 

Hommer  Foil         


SAMPLER 

S/S 

1    3/8" 

140i'f 

30" 


CORE  BAR 
NXD3 


START 


Dofc  Timt 

5/17/82 


COMPLETE     5/19/82 

TOTAL    HRS. 

BORING  FOrf£MAN        -^  • 

l«SP£CTOFi  

SOILS  ENGR 


e  m 
o-m 


[■OCATIQN   OF  BORING 


Cosing 

Blo-s 

per 

foo> 


Scmole 

Deoir.s 

FroTi-  To 


Scmpie 


Type 


6iows  per  6 
on   Sompier 

or-  Tc 


_)    0-6|l    6-12  I    .2-18 


Moisture 

Density 
or 

Consist 


23'-25' 


11 


15 


Slrolo 

Change 

Elev 


A3'-A5' 


10 


I  I 

b3' -63'        TD      r 


65'-66' 


D      I  8 


Wet 
Hard 

Wet/v 
stiff 

Wet 

stiff 

16   (100/0"  W/v/ 


12    I    12 

I    13 


a5^-i57' 


7      I    10 


lA 


9A'-96'        ID      I  20 


?0    I    ''^ 


101  '-103' 


•n       -^Q 


AS 


-^q     I    A.A 


I  I 


12' 


23' 


69' 


Moist/\ 
stiff 


Wet 

very 

dense 


|10A'-i05'8M   D I  AO    I     60    1120/2" 


94' 


SOIL    lOENTlFlCATIO'. 
Remorks  mcluOe  color,  grodotion,  Type  of 
soil  etc     Roc«- color,  type,  conaition,  nord- 
ness,  Drilling  time,  seoms  end  etc 


SAMPLE 


No      Pen    Rec 


Brown  fine  Sand,    nedium  or 
1"   Stone,  Wood  &  Cinder 
FILL 


— r 


Organic  SILT  -  Peat 


Gray  CLAY 


"  some  gravel  mixed 
in  Clay 

Gray  CLAY 


Gray    fine    to   coarse   SAITD 
mixed   with   Clay   &   fine    Co 
mediuin  Gravel    (Till) 


Et  weathered  Argillite 


1      (2A"a8" 


I        I 


2     I2A'|18' 


3    Ua'I^u' 


A    I12M    8' 


.3      IZh   liO' 


TH 


6     I2AM12' 


7     12AM10' 


8     IZU'IIA 


ms'S" 


GROUND    SJR.=ACE    TO 

Sorr.pie      Type 

D;Dry      C:Cored     W:Acsn-c 
UP--Un0iSiurpe3    s-'ision 
TPiTejtPit      Arijcc     V^VoneTest 


USED 


Propo'iions  Used 
troce  OiolC% 
ii'iie  lOio2C% 
soTie  20ic35% 
r.nrt  ■^'iic',0°/« 


CASING; 

I'lOlE  Wt. 


Cored    1( 


into     NOCK 


Conesionless    Density 
O-iO  Loose 

10-30    Med   Dense 
J0-t)O         Dense 


30  foil  on  2   0  D   Sompier 


Conesive   Consistency 
O--;       Soft         30- 
-;-£    M/siiif 
8-15         Stiff 


SUMSiARY             1 
Fo-tn  aor,r^  iu^'  £' 
Roci  Corinc         10 

«^nrr-ii»<                  8 

u 

iOUE     NO    I-llO 

GUILD     DRILLJrsJG    CO.,  INC. 

100    WATER     STREET  EAST    PROVIDENCE     R     I 


TO 

PROJECT  NAME  

REPORT  SENT  T0_ 
SAMPLES  SENT  TO. 


laODRESS 

Location 


I  PROJ  NO  — 
OUR  JOB  NO 


•326 


■  Of. 


I-llO 


SHerr_ 

DATE   

HOLE  NO 

LINE  a  STA.  '  -    -'"-■? 

OFrS£T  ^ 

SURF,  Fl  Fv  -    ~ 


GROur;0  WATER  OBSERVATIONS 

A! O'Ifr Hours 


At 


of^er Hours 


CASING  SAMPLER         CORE  BAR 


Type 

Sizei  D 

ricnmer  Wt 
Hcmmer  Foil 


BIT 


Oofe 


T  m  t 


START  

COMPLETE      

TOTAL    MRS. 
BORI^VG  FO«£M&N 

l^SPeCTOR  

SOILS  E>vGR 


0  m 

p.m. 

Q.fTl. 

.  p-m. 


LOCATION    OF  BORING 


Cosing 
Bio-s 

per 
fool 


Somoie 

DeO'ls 

From-  To 


Type 
of 


105'8" 


llO'SM 


B^ows  per  6" 
on  Sompie' 

Tc 


~0^l    6-121    .2-'S 


Moisture 

Density 
or 

Ccnsisl 


Siroto 
Cnonge 

Elev 


SOiL    IDENTIFICATION 
RemorkS  mciuOe  color,  groOotion,  Type  of 
soil  etc    fioc«-coior,  type,  condition,  hard- 
ness,Drilling  time,  seorr.s  ono  etc 


SAMPLE 


No     Pen   Rec 


MLn/r  c 


110' 8"    -      I  C 


115 '8"t 


115'8' 


Dark  Gray  ARGILLITE 


CI  |60'151" 


C2 


1 — r 


Botcora  of  Boring    115 '8" 


DU 


GRC'JNO    SJR'^ACE    TO  

So-rplg      Type 

D:Dry      C:Cored     A:.'.c;-ed 
UP- Undistu-Ded    f-'^sio' 
TPrTe5lPr'       i-.Aj;C'     ViVoneTesi 


Prcpc-tions  Uses 
troce  OtoiO% 
iiftie  lCic2C°/c 

some       20ioi;°/c 


CASING. 

140 ow  1,1  30"  loll  on  2'  0  0.  Sompier 


Co.-iesoniess    Denj.iy 
O-iO  Loose 

10-30    Med   Dense 
iC-bO         Dense 


Ccnesive   Cons-siency 

0-4       Sett         30- 
--e     M/Sliff 

e-i5      stiti 


Eorlh  ocr-nq 

Rcc«  Coring 
Sompies   


rTTrZT^     ,.^  T  .n  n 


//    y  0  o-  o  o6'^ 


•     -  IOC    waTiK    STKin  [AST    'SOVIDEnCL    r     I 

TO  ^nji_t6_2;if>rrir,c.in^Kn_iJ_dscn-!'.cr::L-ntinc  i^ooprss   '.'cvton,    Mass. 

TkOj-'CT  kak>-   Foiith-.Jes  t    Corri_dor-5ec_t_._I  I^ocatjon        Boston,    Mass. 

fiiP'jfiT  SE^T  TC above      /   Part   E    -   Inst.iasni  uo 

SAVPlES  sent  to '1 |ojRJ03NO    — ^^"^-^ 


3m£ET 

DATE   

HC.E  HO   

Lir.'E  &  STA. 

C^FSET  

son.-  ELEV. 


Of  _- 


1-Ul 


2216^: 


CL 


GSOj;;D  /.-TEn  OSSERVATiCrjS 

Rods-"NV 

TyPf 
Size  ID 
hc.-nmer  wr 
Hommer  Foil 

CASING 

4"   3" 

Drilled 

SAMPLER 

S/S 

1    3/8" 

14CK- 

30" 

CORE  SAR. 
N>Zl3 

Dale                    Timj 

.TAPT             5/19/S2 

c 

Al 

rn^^PiFTF      5/21/S2 

c 

nM.r                       Hn.ir^ 

TDTtl      HR<; 

RDPi^.--,  Fr^ru^tj     J.    Texeira 

Al 

BIT 
Dia. 

— 

«;nii  <;  fncr 

GoOUND    SjR'^aCE    to  102 

D:Dry     C-Cc'ti     >^  =  .^cs•<-<3 

UO-. '^nsi-l  j'^ri     P-sion 


L'SED 

rrc30'Iions     Ujtfl 
t'oct         OioiC% 


'CASING:        TmEN 


r  ere: 


I-0I5  Wj.i  30"foll  on  2"0  D    Sc^?ier 
Coienonlcss    Density    |   Con-sivf  Consisiency 


LOCATION  or  BORING- 

= 

Cosing 

Blo»s 

per 

foot 

Sor-.ple 

Deptns 

From-  To 

Type 

of 

Scnpie 

ai 

on 
Frorr 

Ows  per  6" 
So.T.pier 
Tc 

Moisture 

Density 
c: 

Cins'St 

Sifoio 

Chonge 

El?v 

SOIL    IDENTIFICATION 
Rennorks  mcluce  color,  g'oOoiion,  Type  of 
soil  etc    no:k-c3lor,iype,  ccriiiion,  ncrd- 
ness,  Drilling  hme,  seorr.s  ond  etc 

S 

AMPLE 

LJ 

No 

0-6 

1    6-12 

;2-i8 

1              1 

Moist 
Hard 

Moist/v 
stiff 

Wet/v 

stiff 

It 

Wet 
dense 

Wet/v 
dense 

Moist 
Hard 

13'6' 

FILL 

1 

1              1 

1 

1 

1 

1 

1     1      1 

24'6" 

Organic   Silt 

1     1      1 

1              1 

1 

1              1 

1      1       1 

1      1        1 

46'    ■ 
4S'    • 

60' 

Gray  CI.'^Y 

Gravel   &  Boulder 
Boulder 

Gray   CL.A.Y  with    trace    of 
Argillite 

Gray  CLAY 

Gray  CLAY  icixed  with    fine 
to  nediuiL  Sand 

Gray  CL.'.Y  with   little 
mediuzi  sand   £■    fine 
cravel    e-.becded 

ll^'o^'-lff'- 

D 

1/ 

ii 

^^ 

1 

2^'il  / 

ill           1    17 

1          1          1 

1    A4  '-46' 

D 

6 

9 

S 

2 

2i'l2- 

1 

n 

1 

1   46 '-48' 

D 

20 

IS 

16 

- 

z^'l    ^ 

1                         1          1          1           1    17 

1                         1          1          1            1 

1                         1          1          1            1 

53'-55' 

D 

9 

8 

7 

3 

24'|i: 

1 

9 

1 

1 

1    5S'-60' 

D 

5 

8 

10 

4 

24 '12". 

1                                       1           1             1     13 

1          1          1            1 

82' 

63'-65' 

D 

7 

8 

10 

3 

24'|i: 

1           1            1    13 

1 

1 

1 

82 '-84' 

D 

16 

12 

20 

92 ' 

6 

2':^",l  = 

II            1    7i 

1             1 

S7'-S9' 

D 

30 

44 

38 

7 

2'^'ll'. 

III           1    ^Q 

1          1 

1 

1          j 

1 

92'-94' 

D      1 

10 

19 

IS 

£ 

24'|2^ 

III            1    20 

1           1          1            1            1 

Eo-ih 


--^,,-    i: 
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PROJECT  KAME   

RtPORT  SENT  T0_ 
SAf/.PLES  SENT  TO. 


100    WAUi    ST:i£1              [AST    PkOVlDENCE.    R     I 
.^ lAOORESS 

Location ■ 


I PROJ   NO  — 
OUR  JOB  NO 


82-326 


L4Tl   _ 


Of -_^. 


holC  no         I  -'i  ^  ^ 


Lu.:  a  sTi. 

OFFSET  

SURF.  ELEV. 


G«Our.O  v.iTiR  oeS£Kv::Tio,-;s 

Oder Hours 


CASING 


Type 
Sire  ID 
HcTiTier  Wl 
Hcmner  Foil 


I  OCATION   CF  BQRIK'G' 


Cosing 

Blows 

per 

too' 


Sir-.pie 

Deptns 

From-  To 


T>pe 
o? 


oiows  per  6 
on  Sorr.piei 
Orr  Tc 


0-6|l,  6-12  |__j-i8  Crni^ 


Moisture 
Density 


(c    96'3" 


D 


.25/0" 


|96'3"-99' 


Min/rC 


99'-101 


26 


I  Cd    102 '7" 


150 


I1G2'7 


107' 


|107'7" 


112'7" 


LL_ 


0" 


J L 


9 
5 

Uet/v 
dense 


SAMPLiR         CORE  BAR. 


START  

COMPLETE      

TOTAL    MRS. 
eORIN"G   FC>=^WAN 

ISSPSCT&R  

SOILS  ELfJGR 


0  rr 
p  rr 
C  rr. 


SirdtO 
Chonge 


102'7" 


SOIL    IDENTIFICATION 
fiemorks  rncluce  coior,  c'odo iion ,  Type  of 
soil  elc.    Roc  >- color,  type.  conOiiion,  nord- 
nes  5,  Drilling  lime,  seoms  ond  etc. 


Boulders    mixed    in  Till 


Gray   clayey   fins    to   coarse 
S.-yrO   Ex.  Weachered  Argillite 
(Till) 


.12 '7" 


Dark  Gray  AJiGi.'LLTiI. 


SAMPLE 


No      Pen|Re: 


CI 


33"f20' 


\2L' 


C2  160' 


C3  160' 


Bottom  of  Boring   112 '7" 


GROUND    SJR'^ACE    TO  _ 
So-^pie    Type 

D:Dry     C: Cored    \v  =  -.'>cs--eC 
UP;  UnO.slu'PeC    P.S'cn 


USED 


Prcpo'lipns    Useo 
i-o:t         OiciO% 


'CASING 
I40i;  Wl.i  3D"(olion2"0  D   So'-pier 


Coricsioiiess    Density 
OiO  Loose 

10- iO    •'.■•fC   Df-sf 


CcMsive  Cors'i'e-:y 
~-6     ^.VSi.ft 


Eo'th   Bcring    

Rock   Coring    

Sc-rrifi 


u- 
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PROJECT:      5CLTh"is"E5T    CCrSZDCr.   -    SECTICN    C'.~    -    PHASE    T.'iC 

CLJENT:         KAISER   ZV.GirrEZPS /TnY  .    S?CT~0?D    S    THCP.I>'DIX;  ,     INC. 
CONTRACTOR    NCRTHEAST    TEST    BOP.ING    CO.  ,     t^I^  .  .    y—^^^nTT^  _    Ma 


392620 


inr.TinM.    N491  ,  095  :  E7 14  ,  48^ 


GROUNDWATER 

1 

DEPTH  TO: 

Casing        SawP'.ER 

CORE 

Barrel 

0»Tt 

1           Tl«£ 

II      .»TE, 

l6:TT0"0f  IBOTTO-Of 
1       CaSimO       I        NOLJ 

'T»t 

-=^'3W      1       c /=      1 

_ 

1-2 

11015 

II  2  8.  8' 

165.0'        1    68.5' 

si:t  1  = 

12    3/8"   11     3/«"  1 

_ 

1-7 

no^n 

II  7n    <:  • 

\^n    0'    1  «^P    =  ' 

■.»».£«    -T 

'     ^onii  1     1  4n=  1 

- 

1 

II 

1                1 

H..-ER    ULL 

1         7d"    1          -?o"  1 

;o.3 


Date  start    2S   Per,     i  °7P 
Date  pih!sh-     2    Jgr. .     •'°7o 


1SPECT0R       H.     ^n='--i 


1—5   - 


SCALE 
'EET 

STRATA 
CManOE 

Casing 

»LO»S 
'OCT 

SA-fLEP 

5L0«S 

PER 

6    INCHES 

Sample 

NUM«E« 

SA-fLE 

OE'TH 
RANGE 

FIELD    CLASSIFICATION    AND    REMARKS 


0.5 


-10- 


-15- 


-20— 


r-25- 


12 


11 


14 


19 


20 


22. 


26.5 


13 


giTUMTNOTTC    rONC- 


20.^  I  SI 


1.5  'Compact,  brown  coarse  to  fine  SAND,  trace  silt, 
fine  gravel  and  cinders 

FILL 


S2   ]6.5 


^. 


Loose,  red  BRICK  and  CONCRETE,  trace  coarse  to 
fine  sand  (poor  recovery) 

FILL 


S3 


0_  yerv   loose  to  loose,  gray  medi-Liin  to  fine  SAND, 


1.5 


126     I  [15 

1^        S4 

D.6.5 


JSL 


13 


S5 


kittle  coarse  sand,  trace  fine  cravel,  silt,  and 
brick 

FILL- 


.Medium  compact,  brown  gravelly  coarse  to  fine 
SAND,  little  silt,  wood,  trace  brick 

FILL 


20_ 
2l75 


Medium  compact,  brown  gravelly  coarse  to  fine 
SAND,  trace  silt  and  brick 

FILL 


S6 


27_ 
28.5 


.Medium  stiff,  cray  ORGAIvIC  SILT,  little  fine  sand 

(OL) 


HtI 


:onsistehct 


Sample  ide«tificatio>. 
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'tt-r   LSOSt 

l:ose 

-foiu-  ro-» 

co-».c- 

CT 
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vf»T    SO'T 
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.'OlU»   STl»« 

s 

S'UlT   S'OO" 
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1       Svf, 
i       ROO 

1     s»-» 

f.s 

; 

--- 

.-!« 

- 

1'."! 

.!i        12? 

J.- 

]'->() 

' 

MALET  i  ALDRICH 

IMC. 

xr-px  ^/•^nl^Jr    crnnnx  ''°'-' ''°       -"^^ 

CAM8R1DCE.  -aSSaCMUSETTS 

TEST  BORIiNG  REPORT 

1    PtC£        2       Of 

3 

1 

1   5CTLT 
'ttl 

1   Cx2JnC.|u»n.C» 
IT«»Ti       «LOwS         ILO-l 
CxtmCt           »E«                 »f« 

'OCT         ,    i-C"tl 

•  »«« 

FIELD  CLASSIFICATION  AND  REMARKS 

'^i->-'-    Tl    130.9  igray   ORGANIC    SILT,    trace    fir.e    sand 


I 


(OL) 


:35 


Gray  ORGANIC  SILT,  trace  shells  and 


/6d"'  "^^     l37~  I  ^ine  sand  partings 


(OL) 


HS -,     ;^°_     Soft    to   medium   stiff,    gray    ORGANIC    SILT,    trace 


141.5  ishells     and   fine    sand   partincs 


(OL) 


1 

45 
54 

^45  - 

1  -) 

S8 

45         !                                                    ■ 

on 

1 

?a 

46.5  ■ 

. 

1 

T3 

47 
4375 

(Drove    2    inch    tube   with    140    lb.    ha.Tiner    -    blow 
count   per   six   inches   was    14-15-22)                         •             ' 

-50  - 
-55   - 
-60  - 

:o 

S9 

43.5 
50' 

1 

■i  s 

1  ^: 

Very    stiff   to   hard,    yellow-gray    silty    CLAY, 
trace   sand   and   gravel                                          [CD 

1 

Stiff   yellow-gray   silty   CLAY,    trace    coarse    sand, 
and    fi'ne    sand   pa'rtings'                                        (CD 

T4 

55 
57 

-.-„x 

H^ 

1=; 

SIO 

57 

ssTs 

D 

1 

•• 

Sll 

63.5 

& 

i 

C 

i 

BLO'S    fT 

OEMSITT                1     !L0» 

i    FT                    CONSISTEHCT             1                 iA-'LE    IOEMTIFiCaTiOm                1                                lU  — AST 

1 

yj •»  lOOII 
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•  eopu.  coii»»CT 

CO.'iCT 
■.(•'    CO. 'ACT 

0- 

1. 

1  J. 

;                       vn-  lof T 

4                                        SO'T 
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4.1C 
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IJ.JC 

ii.V 

»• 

•     ...->...u(                      1             „QLE   .n    :-42 

HALEY  4  ALDRICH.  IMC. 
CamBRIOCE.  -iSiACHUSETTS 


TEST  BORING  REPORT 
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»iCE    3         0' 


"CI  »{• 


FIELD  CLASSIFICATION  anO  REmaRKS 


1 

67_ 

4       1  pi-i 

4     ■  - 

68.5 

Medium  stiff  to-  stiff,  grav  silzy  CLAY 

{CD 


'    i '• 

■ ! -1 

■ -j 

Fa 

I    I — I 

! tzzj 

i   ! 

i   I 

I ! 


Bottom  of  Exploration  at  68.5  ft.  I 

NOTES:   1.   Drilled-in  casing  from  0  to  2  ft. 

2.  Soil  samples  for  corrosion  testing 

bv  others  obtained  from  6.5  to  10  f-.. 
27  to  2  8.5. ft. 

3.  Two  trial  boreholes  encountered  ob- 
structions at  depths  of  5  ft.  or  less 
Relocated  borehole. 

4.  Borehole  crouted  upon  completion. 


CO-iiSTEwCT 


Si-I»L£    IDExTlFlCiTIOi" 


-c::^:^'^^.^r.     I     test  boring  report 

HOLE  MO         T_<15 

1 

n,  f-n        292620 

1 

PRniFrT-     SOUTh-v-^ST    CZ?S-ZQ-R    -    SECTION    ONE    -    PHASE    rwo 

CLIENT-      K?.-Si.P.    ^NGi:^E?^/rAV,     SPOFFOPJD    S    THCP.N^DI?^  ,     IMC. 

SHPFT  Mn      1    of    2 
■  DCiTinM  '^*'''-''  '■'■' 

1 

rnwTRArTnR    K!r,T:'-UT-tc'T>    T-T-CT    nr,;;Tr]r;    rn'-'TJt^r/        -^V"-          •,;---'M,or      u       vi 

;E714,154      1 

1 

CROUND«aTE« 


Casing        S*mPLER 


CORE      I   ELEVATION  _3 2_ 


45 'KW   I  S/S         I 


3-20     I   0930    II    1    7     I 


'     1-7' 


I  1    3/3"' 


Barrel  i  20   m?--'->    10-79 

1   DATE  START     ^^     ^f- -'  ■  ^ 

— I 1  Date  f miSM   21   March    1979 


I  400?       I   140= 


C.    Rei2 


1     24" 


30"      I 


Swif: 


SCALE 

STRATi 

C»Sl-C 

'EET 

CHANCE 

PER 

fOOT 

Sa»»L£ 

OBPTM 
RANGE 


FIELD    CLASSIFICATION    AND    REMARKS 


9 

- 

1                            , 

1 

Ii6 

Sl 

0^5 
2" 

Compact,    brovm   coarse    to    fine    SAND,    little 
cinders,    silt,    trace    fine    gravel          FILL 

No   recovery 

1 

19 

1   -^ 

_    5- 

1        z  J 

\ 

53 

1 

42 

1 

1 

70 

, 

20 

1 

.1  Q 

MR 

5^5 

7' 

1 

18 

1       <^ 
1          C 

1 

14 

1 

1 

12 

1 

1 

8 

. 

Gray   clayey   ORGANIC   SILT,    trace    shells           COK) 

Very    soft    to    soft,    cray    ORGAl'IIC    SILT,    trace 
shells                                '                                         (OL) 

lOj 

1 

1 

_15_ 

-20- 
_25_ 

25.5 

21 

1 

h 

S2 

10.5 

Il- 

1 

17 

'   z 

1     1 

10 

1 

1 

1 

17 

u^ 

Ul 
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1 

25 
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^— 
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15 
1675 

1 

31 
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1 

33 

1 

i 

20 

1 

1 

37 

i2  3"     ^ 

U2 

19 
21 

T  \y 

78 

^ 
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95 

1     = 

54 

21 
23 

123 

1          ° 
1             '° 

132 

S5 

23 
25 

145 

1         ? 

1             1 

120 

fi                         iO« 

z:d  .  D 

1    LX. 

S6A 

25.5 
27" 

Hard,    gray-brown    silty     CLAY                       (CL) 

* 
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1        ~^ 

121 

1 
1 
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1 

1 

145 

1 

1 

BLD'S   FT 

DEHSITT            1        BLC 

3«S    FT. 

CONSISTEhCT              1                 Sa-PLE   IOENTIFICaTION                1                                    SUn-aRY 

■» 

»    LOOSE                  1 

oost                           : 

u-  ro-».Cf                   4 
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•t«T    IC'T 

SOFT 
.«OIU-   !TI»« 

T-.N  .»,  I    -unf                    1       accr 

.  1                 ".-'                          .«3 
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xuKtet 

oe'TM 

FIELD  CLASSIFICATION  AND  REmaRKS 


165 


180 


iz: 


03 


77^ 


30 
32 


35- 


192 


I  199 


114  '•  :s7 

1 — n 


32 
3375 


205    h 


w     =    32.9 
n 


103 


1?^    S3 


110 


I  35      I 
'  36751 


118 


129 


_    40J 


134 


121  ^^i^:^^ 


130 


1^ 


;  40 

I  42 


Very   stiff   to   hard;    gray   silty  CLAY  , 
trace   coarse    sand  (CL) 


135 


'S9 


42 


95 


43. 5|      n 


w_     =    31.1 


_    45. 


I     92 


n    |f=-?i 


50_ 


50.51 


£10 


^11 


50 
5l75 


55 
5675 


w       =29.7 
n 


Very  stiff,  gray  silty  CLAY,  little  coarse 
to  fine  sand,  trace  fine  gravel      (CL) 


_   60_ 

Bottom  of    Exploration    at    56.5    ft. 

NOTES: 

1.  Borehole    grouted    upon    corr,pletion. 

2.  Soil    sample    for    corrosion    testing    by 
others    obtained    from   17    to    18.5    ft. 
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PRCJECT: 

CLIENT  •<--tc;7:t>  ^;c^t:;-zp5 /^-y  .    E?orTO?.D  s  7H-?::g:>^,    INC 

rn.TP.rrnp   NORTHS-AST    TTST    BOF^NG    CO.,     INC.,     >.-Zv.MOUTH ,    M-A 


Casing      sampler      barrel 


-92520 

SHEET  HO 

1       r-*      -> 

K!iloo    0.;^.  rTT  A     1  c-3 

ELEVATION: 

1^  .3 

Date  START 

20       Mi^^           •>  OTO 

Date  Finish 

•5Q      V=  --          1  C-7C 

DRILLER 

T?         jr^T^  c-  c 

H.    Jnaral 

HALEY    &    ALDRICH,    INC. 

CAMBRIDGE.    MASSACHUSETTS 


TEST  BORING  REPORT 


HOLE  NO.  I-106A-OW 


ScaU 

in 
Fxt 


Strau 
Chin9* 


Caiing  |  Samplarl 
B'.owi    j    Blowi      S>cnpU 
P«r      j      Ptr        Numbtr 
Foot     |6  Inchn 


SampU 
Otpth 
RjnQ* 


FIELD    CLASSIFICATION    AND     REMARKS 


33.5 
35 

37 


1        ■' 

■  S5 

i  -^    ~  1 

!         1  1 

131       1 

i             1      2 

]s6 

31       1 

1          1       1 

1            '2 
1               !    3 

33 

Very  soft  to  medium  stiff,  gray  ORGANIC  SILT, 
trace  shells  and  oeat  (OL) 


S7 


311 


S7A 


■^t'^\   Compact,  gray  medium  to  fine  SPJ'JD ,  little  silt 
35   I  (Perm.  Test)   ' (S?J. 

S8    -   j  Very  compact/  gray  coarse  to  fine  SAND,  lirtle 
!    I  silt,  trace  gravel  and  shells        (SW) 


12 I 


S9 


37 


Hard,    yellow-gray    silty    CLAY 


(CD 


Bottom  of  Exploration  at  39.0  ft. 

NOTES:   1.   Falling  head  permeability  test 

performed  between  34.5  and  36  ft. 
See  Field  Permeability  Test  Report 
•for  details. 
2.   Installed  ground  water  observation 
wells  in  completed  borehole  (bo-to: 
of  wells  at  El,  -6.0  and  El.  -24.5 
See  Groundwazer  Observation  '•''ell 
Reports  for  details. 


BLOWS/FT. 
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BLOWS/FT. 

CONSISTENCY 
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'                           SUMMARY 
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WaLEY  I,  ALDRICM,  INC. 
CAUBBIOCE.  utSiACMUSETTS 


TEST  BORING  REPOR" 


Ir9 


pgniFTT-     So-jthweGt   Corridor    -    Scc'icn    One ^ 

CLIENT:       Kaiser    Encmocrs ,     Tnc./Fav.     Soofforc    S    T^orndike,     Inc. 


rn>iT3irTng-    Guild    Drilling   Company,    Inc. 


CXOUHOwiTES 


1  a->c 

^HFFT  nn 

1     of    1 

Lor.T,nu.N491,161;    £714,551 

ELEVATION- 

21.8 

Date  start 

9/20/77 

Date  fiNisH 

9/20/77 

OSILLER: 

J.    Ph-']''-r  = 

IKSPECTOR  . 

H.    fjTiaral 

SCALE 
'ttl 


-10- 


-15- 


1-20- 


-25- 


DEPTH 
•4HCC 


*    "Nl-?"    Drill   Rods 

FIELD    CLASSIFICATION    AND    REMARKS 


±0_ 


SI 


S2 


TTTT 
3.5 


5.0 
^.  S 


sdiiirc   comnact.,    brown   cravelly   coaxse   to    fine    S^trD 

-    FIIX 


Medium  compact,  brown  coarse  to  fine  SAND,  little  gravel 
trace  brick,  silt,  cement  -  FILL  - 


Refusal  on  obstruction  at  8.0  ft 
obstruction  with  roller  bit. 


Cculd  not  oenetrate 


NOTE:   Made  three  unsuccessful  attempts  within  2  ft.  radius 
of  boring  1-9  to  advance  borehole  below  cbstrucrion 
at  8.0  ft.,  then  moved  boring  location  across 
Buckinaham  Street.   (See  log  of  Boring  I-9A) 
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HALEY  i 

ALDSICH.  INC. 

-iSSlCMUSETTS 

TEST  BCRli^^Q  REPQ 

R 

! 

PRnjFCT.      .-'-; 

jT:^.v£3t    Ccmac 

r    -    Sccrioii    One 

CLIENT:         :-'=: 

i-er   Encincers, 

Inc./Fav,     Sooiford    &    Thcrndikc 

Inc, 

CDMTRiCTCS  . 

Guild    Drillina 

Ccmpany ,    Inc. 

SROUhowaTER 

1                     DEPTH  TC 

1                                           CaSINC         SauPLEK 

CORE 
BARREL 

D»Tl         1         TlK 

ii  •'-  ru^^ 

r'Votr'll  "•'                l3S'    KW!    S/S* 

L 

■J^r  r^f 

HOLE  NO   I-9A 


FILE  N0.__l°2£ 


o/??  11=  00   ijiQ.c'  I  15.0  D.35.0II  "" 


l-3/S"l-3./g 


Q  /?9   11=1 


1°.^ ';; 


I   •:  nn^  I  i  ^o=   I   -. 


I  24"   I  30" 


SHEET  HO       1 

Of     5 

LOCATION-    N'^ 

91,131; 

£- 

14 

5' 

■2 

ELEVATION- 

20.7 

Date  STaRT    - 

/21/77 

Date  fiHisH: 

9/22/77 

DRILLED        J. 

Philli' 

:s 

IHSPECTOR   "• 

P'jnaral 

iCALC 
f  IIT 


"irw"  Drill  Rods 

FIELD  CLASSIFICATION  AND  REMARKS 


-  5- 


-10- 


i-lf 


1-20- 


-2S- 


129.5 


18 


26 


SI 


14 


0.0 

iTs 


15 


19 


17 


12 


S2 


TTO 
6.5 


14 


S3 


12  r 


10.0 
11.5 


24 


22 


24   I 


.Mediuni  ccr.pact,  brown   coarse  to  fine  SAND,  little  gravel, 
trace  asphalt,  cement  -  FILL  - 


Loose,  brown  coarse  to  fine  SAIID,  trace  cinders,  silt 

"  FILL 


3S 


1  ->~  'i"    S4 


173  I  -7/^"  |« 


100 


73 


59 


1^ 


S5 


S6 


30 


45 


li.s 


TUTu 
21.5 


25.0 

26.5 


Loose,  brown  coarse  to  fine  SPlND,  trace  fine  gravel, 
brick,  cinders  -  FILL  - 


Very  co.-upact,  brown   coajrse  to  fine  GRAVZL,  little  coarse 
to  fine  sand,  trace  brick,  cinders  -  FILL 

•  Indicates  use  of  300  lb.  haraaer  to  drive  samoler. 


Compact,  gray  to  brou-n  coarse  to  fine  SA^T3,  little  coarse 
to  fine  gravel  -  FILL  - 


Medium  ccmpact,  gray  to  brown  coarse  to  fine  SAMD ,  trace 
gravel,  brick  -  FILL  - 


38 


BLO'S    'T. 

DEHSITT 

8L0»S 

FT. 

COHJISTEHCT 

Sample  ICEMTIFICATIOM 

!                                    SUMMARY 

'H"   1.00JI 

-fOlU-   CO-'lCT 
CS-flCT 

f.I 

SO'T 

1 

T 

u 
e 

T».»   .«LL    TJ»t 

j        Ovf  tiutOf  -       ,      1  "^  5  .    " 

-- 

1        lOCt                              -   n      r. 

c  . 

1      w...t,                 2^     ? 

1 

1     xo.E  HO     .-r.i 

HALEY  i  ALDRICH.  INC. 

Cambridge.  Massachusetts 


TEST  BORING  REPORT 


3UE  MO.       I-9A 


PACE     2      OF     5 


CaJInC. 
'to 

>LO»S 

'OCT 

<  i-o-ts 

OtPTH 
«AMSC 


30.5 


-35  - 


r  40 


-45  H 


48.5 


-50  -J 


-55  - 


59.0 


-so- 


la 


19 


25 


34 


'£7        130.5 


;S7A 


16 


jU.3- 


iS8 


35.0 
36.5 


S9 


FIELD  CLASSIFICATION  AND  REMARKS 


Very  soft,  black  ORGANIC  SILT,  little  peat  fibers, 
trace  gravel,  shells    (PL) 


.Mediuni  stiff,  gray  fine  sandy  ORGANIC  SILT,  trace 
peat  fibers,  shells  (OL) 


40.0 


Soft   to  nedi'jni    sriff ,    gray      ORGANIC    SILT,    trace   peat 
fibers,    fine    sand,    shells  (OL) 


ISIO 


f4o.O 


20 


TZ 


TUsi 


Sll 


50.0 


I i2J 


S13 


56.5 


qO.O 


Very   stiff,    yellow-gray    silty  CLAY 


(CD 


Stiff,  gray  silty  CLAY 


COKSISTEH 

CT 

vt»T  sefT 

lO'T 

•  tOiU«  ITl 

F 

STIFF 

»tIT   STIFF 

Sample   IDENTIFICATION 


1                                   SUM 

MART 

1 

I...F1    H 

1                MOLE    MO 

1 

IFLIT    SFOON 
Thim    «al;.    TU8t 
U«OI5TU«StO    »ISTOi> 
0»t"    JnO    100 
•  ASC    lA«H.t 


HALEY  i  ALXIRICH.  INC. 
CAMBRIDGE.  MAiSACMUSETTS 


TEST  BORING  REPORT 


:-9A 


Cx»»Ct  •£» 


•OCT       I  «   inCMJ! 


FIELD  CLASSIFICATION  AND  REMARKS 


70  J 


-90- 


h 


S14 


SIS 


S16 


3 ^^S17 


I'.'C?- 


_!_2ZJS19 


S18 


I  U'O?.  I  S20 


65.0 
66.5 


70.0 
71.5 


7570 
76.5 


Mediim  sz.Lff   to  very  st 
to  fine  sand 


:f,  grav  silty  CIAY,  trace  coarse 

(CL) 


60. U 

ei.5 


C2  .  U 

86.5 


90.0 
91.5 


95.0 
96.5 


Soft  to  medium  stiff,  gray   silty  CLAY,  trace  coarse 
to  fine  sand  "         (CL) 


COKSISTEH 

CT 

vt«T   SO'T 

soft 

.eoiu-  STi 

vt  1'  nirr 

SauPLE    lOEHTlf ICaTion 


0— t 
16.30 
lO- 


<E»T    LOOSt 

LOOSt 
.EOlU-   CS->«C- 

»t>T  CO-»»CT 


l^UIT   S^OON 


OV£>iU«OtN 


HALEY  i  ALDRICH,  INC. 

Cambridge,  u*siACMusETTs 


TEST  BORING  REPORT 


HOLE   wo,  I-9A 


PiCE  4        OF        5 


iHAHOt  •£« 


DEPTH 

SAMce 


FIELD  CLASSIFICATION  AND  REMARKS 


kl05  - 


-110- 


-115- 


-120- 


-125  - 


-13  0- 


117.  d 


123.  C 
125. C 


•■■■'OR    I 
•vuK    I  S21 


100. C 
101.5 


|S22 


_2 |S23 


ToTTo 

lOfi.5 


Very   soft  to  very   stiff j    gxay   silty  CLAY 


{CD 


110.01 


115.0 


i^     |S24 


S25 


120. C 


Very   ctmpact,    gray      coarse    to    fine    sandy   SILT,    littl 
gravel,    trace   clay  -   GU^CIAL  TILL  -  (ML) 


PR03AELZ   D£CC!.MPOS£I)    APJ311Z.ITZ 


'fr    LOCSt 

LSOIC 
•  toiu-  CO"»»CT 

CO-»»CT 


COHSISTEHCT 

VIBT    SOFT 

SO'T 
■•CDIU>   STiPr 


SiMP'.E    IDEHTIf ICiTiON 


5'LIT    IPOO" 


O't •»U«Ot" 


HALEY   &    ALDRICH.    INC. 

CAMBBlDGE.    MASSACHUSETTS 


ri30- 


-135- 


CORE  BORING  REPORT 


HOLE  NO.   I-9A 


GEOLOGIST 


=AGE  5     OF     5 


Drill 
Sal*    I    q,„ 
'"         Min.  p»r 


Cor»     I     RECOVERY 


Graphic   Strata 
Chang* 


Oeotn 
Rangt 


FIELD    CLASSIFICATION    AND     REMARKS 


±jm-°^   18" 
n  7c;    q 


100%  Fresh 


126.5 


4     I    C2 

71 

130.5 
130.5 

C3 


30" 


--    135.0 


53" 


I  FIELD   HARDNESS 

V.  hini       -  f'-iire  un'i  scraicfi 
Hard  -  Sc-aunes  (!iM,(iiltJy 

(.'.oc.  Hari  -  Scraicnes  reaijly 
Meciun        -  Grcowes  or  jouccs  dlff. 
S  0^  -  C''OCVC£  or  ocL^es  ftii. 


62%  Fresh 


98%  Fresh. 


125. q 


Hard   to  moderately  hard,    fresh,    moderately   to  ] 

extremely   fracfjred,    gray,    fine-grained  CAI'3RrDGZ       | 
ARGILLITZ,    close   to  very   close,    rough   joints,    trace 
calcite  laineralization. 


Bottom  of   Exploration   at   135.0    ft. 


WEATHERING 


BEDDING/JOINT  SPACING     I 


V.  Clot* 
CioM 
Moc.  Ciov 


<2- 

2"  ■  12" 

12"  -  36" 
36". 120" 
>120" 


SCCK  CDNT'.MJITY- 

Z::.  rr^z-'ti  -Core    O" 

l/o:.  rm\.ret  -  Con   1"  -  -" 

SI.  Fficirei  -  Cort  ^"  -  3" 

i;ur«  -  Core  >8" 


HALEY  t  ALDRICH,  WC. 
CX-etiOCE,  uAiSiCHUSETTS 


TEST  ECRiNG  REPORT 


;■::   Ccrridor    -    Section    One 


PROJECT:. 

CLIENT        Kaiser    Encinoers,    Inc./Fav,    Soofford    £    Thorr.dike.     Inc. 

CDNTRiCTCS 


Guild    Drillinq   Concanv ,    Inc. 


CROUwO'iTE! 


CA.SIKC         SAMPLER 


CORE 
BaRSEL 


o/T>    !  1515     II    9.Q'    I   35.0    1 60 . 0  '   'I    >i:tio 


35' 


=wl*    5/S 


!2-3/a''il-3/S     I 


Ji    "'■'"' 


1300= 


;o= 


.-t«  'ALL        I    24"        I    30" 


HOLE  NO.            T_13 

Fii  F  wn     '^°'y,^ 

SHEET  wn      1    of    2 

,or.T,n-.N490,e53:     E714 

17"' 

ELEVATION:         12.0 

H.rr.T.PT     9/13/77 

n.T.  E^KM.    9/13/77 

DRILLER:         F.      Cook 

,u.»cr-oo    T.    Cavanach 

JCiL! 

'tn 


»»L£ 

>•(> 

«iNCE 

"AW"    Drill    Rods 

FIELD    CLASSIFICATION    AND    REMARKS 


-    5- 


-10- 


-15 


1-20- 


16.5 


•  25-^ 


27 


27 


31 


12 


19 


22 
23 


26 

10 


39 


40 


12 


10 


13 


11 


11 


12 


12 


14 


15 
13 


14 


16      i     1"     I    SI 
lo     I       13  1 


0.5 
2.0 


10 


S2 


16 


5,0 
6.5 


S3 


10.0 
11.5 


ait-jsLinous   concre-ce    at    surrace 


Compact,    brown      silty     medi-oa  to   fine   SAiTO ,    little 
coarse   to   fine  gravel,    trace   coarse   sand,    ce:nent 

-   FILL   - 


Medium  compact,  brown   silty  siedimn  to  fine  SAIID,  little 
mediuD  to  fine  gravel,  trace  coarse  sand,  brick,  ash, 
metal,  asphalt  -  FILL  - 


Compact,  brown  to  black   coarse  to  fine  SAl-iD,  little 
coarse  to  fine  gravel,  silt,  trace  weed,  cobbles   -  FII 


S4 


?   I  S5 


15.0  Medium  compact,  black  coarse  to  fine  SAND,  little  gravel, 
~  ^  trace  brick  -  FILL  - 


21.5 


14   r 


S6 


25.0 
26.5 


Very  soft,  dark  gray  ORGANIC  SILT,  trace  shells   (OL) 


DEhSITT 

'til    LOGIC 
LOOSf 

CO-TaCT 


BLO'S    FT,  C3NS!STEwCT 


IT    lO'T 


iiUPLE   lOEXTlFlCATIOK 


l»Lll    S'CO- 


Ov(  llUISt-   . 


L—DllTuHtr    PiITOM 
0'(~    l»0    iC3 


HALEY  i  ALDRICH.  INC. 
CAMBRIDGE.  MAlSiCHUSETTS 


TEST  BORING  REPORT 


MOLE   NO  1-13 


PACE     2        OF         2 


,,        ,  I                          CaSInC  sample* 

»CaL.  I    JTSATi I     SLOWS  BLOWS 

'"              CHANGE           '('  'EB 

''■f                                   FOOT  A   IHCXES 


Sam»lE 
nunSED 

Sa»»LE 

DEPTH 
DANCE 

FIELD  CLASSIFICATION  AND  REMARKS 


-40-1 


1-45  - 


-50-1 


-:55 


-60  - 


31.5 


36.0 


46.5 


21 


17 


IS 


21 


40 


SI 


30.0 
31-5 


Very  soft,  dark  cray  ORGANIC  SILT,  l.Lrwle  fine  sasid , 
trace  shells,  fine  sand  partings  (OL) 


i^s    ^i:g 


Medium  compact,  gray  coarse  to  fine  SAID,  little 
gravel,  trace  silt  '^^.' 


1  7  '  gp;^  np, .  s 


1    I      (40.0 
J5ZJS9 

131      141.5 


"5    SIO 


43. ( 


Stiff  to  very  stiff,  yellow-gray   silty  CIAY     (CD 


ISll 


S12 


50.0 


55.0 


iQ  IS13 


58.5 
60.  0 


Medium  stiff  to  very  stii 
fine  gravel 


:,  gray   silty  CLAY,  trace 


Bottom  of  Exoloration  at  60.0  ft. 


»E»T   lCCSE 

LOOSE 
.EOlU"  COmPaC- 

C3-»»CT 
.E»T   CO-'aCT 


COHSISTEHCT 

VEBT   SOFT 

SOFT 
nEOIUn   STIFF 


Sample   iDEhtificaTioh 

s'lit  s'oon 

THi»   .AI.L    Tu»E 

U»5ISTU«8tD   USTOi- 

0»E"    ["0    SCO 

WASH   Sa-FlE 


u 
BORING  REPORT     c.  L.  GUILD  DRiLLlNG  &  BORING  CO.,  INC.     boring  report 

*  ILAINTIII,    MASS. 

H-.UEV  s  Al-drich.   Inc.  £-'-.^f..'.°.?.F.;...M*.=5±=.iy.?.EI.I-= 

'°     -- p^o^oSZDD'€^'zCoP^'e;^'~--'D:^r^OUT»    StRE  ET   -  -  BO.ST  0^^.   M_-^S_1ACHU  S  ETT^S. 

SITE    LOCATION - "•"To Te "r u Rn I S H ed"e v "aeov e  

SCALE   1  '  = °. n.  RERRENCE   DATTJAA. _ - - 

O  I  5  1  -cont'd- 

^   '  SORING    NO 


BORING    NO..r:._ 

nni  G  =  OUMO    £  u  RFACE 

w.  '-'      J  r » —  ? 

0.3' 


MEDIUM    COMPACT 

SAND,  g;*avei_ 

SIL.T         &  C1_AY 

-  FH_I_   — 


10.0' 


13.0' 
17.0' 


33.0'. 


MEDIUM   COMPACT 
SAND.    GRAVEl. 

SIl-T,  C1_AY 

£l  8  RICK 

-  riuu  - 


5-6-5 


VERY       SOFT 


ORGANIC  S  H_T 


4-6-7 


16-12-6 


1-1-1 


TRACE    OF    SHEl_L 


Ei.;;:'-'-' 


43.0 


VE  RY    STIFF 
YE1.1.0W    -   BI_UE      j^    ^^    -     5    -    12    -    16 
Cl_AY  I  36«6 


-3S'0 


MEDIUM  E1_UE 


60.0' 


2  -3-2 


50.0' 


75.0 


1EOIUM  81-UC 


90.0' 


108.5' 


112.5' 


117.5' 


STIFF       SANDY 


3I_UE      C1_AY      SOM' 


FINE       GRAVEl. 


sTIFF  B1_UE 


CORED 

Tii_i_  t   boui_der; 


CORED       ROCK 
RUN    NO.     I 
RECOVERY       ll" 


2-3-3 


9-11-12 


5  -7-7 


NOTE    -    "£         DENOTES 
SamP'_e    number. 


BOTTOM    OF     BORING 

117. 5' 

—    PECulREO    DEPTH    — 
2    —  5    THRU     II    —  7.4 


iAPTH 


'C2. 5.; --c=  «£=.:?,  c;... 


fOCTAGc   OF   SCSING  THIS  SHEE 

WATIS     REiOING    INCICATE5    SUt'ACE     Of    WATcS     AT    COV.PiniCN     CF    tCSiNG   UNaiS   NOTED   OTKEfwlSi.      FIGU5ES    IN    ICG   CO'.UWN    INIlCiTE 
2"    S^i-IT    SamP'.eb      5      INCHES   WITH  ...j-S'.i.  V/EIGKT  FALLING    30   INCHES  UNLESS   CTHERWISH^SPECIMES. 

LP  „   .  ,.,n-,Ti'-.v     .Y  i- P     *     ""^B  ^^    JC!     k,'C.""-'~^ 


NUMtf!    Of    BLOWS    70    CRIVE. 


u^ 


C.  L.  GUILD  DRILLK'G  I  COElilS  CO,  ItlC. 

Avon.   Mass. 


C    E    Maguire.    Inc. 


j£CT  viAuE  _ 
OfT  S£NT  TO. 


W?LtS  SENTTC 


South    End    Usban   Renewal 


Aeove -A- 


|Aoc;^ss 

UXATlON 


V/al-Tham.    Massachusetts 
BOSTON,    Massachusetts 


•Mr.   Stangenberg 


» --    Above -Attn -Mr.   Stangenberg 


PPOJ.  WO. 


5j084 


SHEET. 
OiTE 
HOLE  NO    _ 
LINE  a  STi 
OFFSET  


.or. 

14  Januarv  75 


Hl-1 


0=OUN3  WATER  OeScfiViTlONS 

Type 
S.J. ID 
Hcmm«r  W1. 
Hommer  Foil 

CASING 

2-1/2" 

300 
24" 

SiJ^=>LER 

s/s 

oa£  BJW. 

«;iJRFJ:^r   FLFV 

19.0' 

i=;m         /,      «*t^3-l/2H„,„.^    . 

0-iTF  <;TiRTrn     . 

1-8-75 

r^rr  r-^uPi 

1-0-/5 

1-3  /S" 

BORING  FOaEWA>J  _ 

J.  Texi  ERA 

140 
30" 

BIT 

C.   Dia: 

SOILS  ENGR..         -i- 

rTANGENBERG 

CC-~'ON  C-  50=?iNG 


Sornol*                  Tyof 

Oesinj                  Ot 

Fro-^-  To             Scrro* 

Bioxi  D«f  6 

on  Somoi»r 

F'-o*'^               "1 

D«n»ity 
or 

Stroia 

Choog* 

Elev 

SOIL  IDEWTlFlCATlCN 
Rtmorkt  Includ*  color,  grodoiion,  Typt  of 
toil  iie.   Roci-co*or,typ«,  conSiiion,  hiri-'- 
r>«i>,  CriUiru;  tiiTM,  seamt  ond  ilC. 

Siw^L 

E         ; 

Of 

No 

Pt" 

BfC     ; 

(je. 

0-6 

1    6-12 

12-18 

1          19 

0'  -  I'6         ID 

15 

5 

4 

u'h"" 

bi_acktop                                    1    I 

18    1 

11       ' 

■ 

/ 

l-OOSE 

5'0 

Gray-B«own   Sand.   Some 

Gravcu    Trace     of     Brick 

-  FILL  - 

, 

/ 

b 

1         3 

1 

i 

4 

1       5'  -6'6       ID 

1     8 

4 

3 

l_OOSE 

lO'O 

Brown   Sand     Some     Gravei. 
uITTue     Siut     Trace     of     Brick 
-  FILL  - 

2 

18    I 

12 

4 

5 

8 

Q 

1         '    •               1 

1 

5 

1        10'  -  li'6    1    D 

Cl 

5 

b 

MEDIUM 
DENSE 

15' 0 

Brown     Sand     Some     Gravei. 
-  FILL  - 

-) 

18 

10 

5 

1 

7 

5 

fi 

1 

q 

1       15'  -  i6'5   1     D 

1    8 

6 

5 

MEDIUM 
DENSE 

20'6 

Gray       Sand       Littue       Siut 

Trace        of        Gravei. 

-  FILL  - 

4 

13 

9 

4 

\ 

8 

7 

3 

4 

1       20'  -  2I'6  1    D 

1     8 

3 

2 

1 

SOFT 

11 

1 

40'0 

Dark  Gray     Organic       Sii_T 
Trace     of     Sheulj 

3 

16 

J 

1 

■5 

3 

i 

1          1 

5 

1       ^5'  -  .i6'6|     D 

1     J 

J 

3 

b 

lb 

14 

7 

(          1 

Q 

1          1 

a 

{                       1 

1 

R 

1                       1 

7 

1       30'  -  31'6  1    D 

1     1 

2 

2 

1 

18 

17   : 

10 

i          1             1 

.      12 

1          1             1 

17 

1          1             1 

1           1 

IP 

1          1        1 

lu 

1       j5'  -  .;c'oi     U 

1     J 

1      ^ 

1  J 

8 

IS 

1     16      1 

18 

1          1             1 

1             1 

19 

1          1      -       1 

22 

1          1             1 

1             1 

1            '4 

1          1             1 

" 

,.  ^ 

<.usf:.rr     TO 

^  -, 

— 

1-^2 

-1     '  9 

CJ^tiZ: 

— .;— J        r-"-iR'_=:r   --   B -=■    =- 

o  I  SIC 

1 

'-C 

£ 

TO 

:0 

,     CiCo'.c 

w 

:  v^ 

osn 

»C 

9: 

UAO'iiur^^a 

?:5 

on 

s- 

-...    S.I         i  ■ 

i..^ 

.., 

\i 

v^ 

Prcoortions    Uicd 
rroct  OlolC% 

Kin*  10>o20^ 


wiOSCf.i:UD"te.'le«  2"c.a  Z=T 


c-o 

lO-iO 


Lcscj 


0-<        So(t          iO+  Hora  !    Roci  Ccr.ng 
4-C    U^Cr.fl  I   ScT^i^st  


C.  L.  GUILD  DRlLLir.G  ^  tOfuuS  CO.,  I^IC. 

Avon.    Mass. 

]ADOff€SS    

isAuE.  . 1  LOCATION  


:>0£;t  sent  to_ 
i«PL£S  SENT  TO 


CURXaNO. 


53084 


SmCET 

OiTE  

MOLE  ^*^    _ 

LINE  a  STA 

OFFSET  


Hl-I 


0=OUN0   WATER   OeS£r?VATlONS 

Typ* 
S.:tl  D 
Hommtr  Wl. 
Mommff  Foil 

CASING 

SJMf\EB 

M           flMff                     Hn,ir» 

cc«E  axR. 


BIT 


SURFACE  ELEV   _ 

CUTE  STARTED    _ 

OiTE  COMPL.     

BORING  FOREMAN  . 

INSPECTOR  

SOILS  ENGR 


ICC-T:CM   C^  50PING 


Co5'"q 


2S 


36 

■  37 

40 


Sai^oie 
Oes'nj 


40'  -41'5 


45'  -46'5 


9I0WJ  per  6" 
on  SompUf 


0-6|l    6-12  I    12-18 


Moilturt 

Otnsity 
or 


Slrolo 
Change 

Ei-v 


SOIL   IDENTIFICATION 
Rtmorkt  meiudt  coior.grodotion,  Typi  of 
toil  «ic.   Soc»-iic»<y, 'yO«.  ccndiiion,  hord- 
rxn,  C«^ilu^5  tim«,  »»0't'1  ond  tie 


SAWP'.E 


/ERY 

STIFF 


Yei-i-ov 


C4_>kY 


46'6 


Bottom       of       Boring 


46 '6 


RrouiREo     Depth  — 


g^ojno  Surface   to 

0:0' 7      C;Oo'»d     w:«.03ft»d 

UP  •-  Uno-llu'lxe     P-JiO" 

TP:  T#«I   Pit       i»A>,.y4r     V:Vor^T»«l 


.FT., 


PrCCO-liOnt     USJd 
iTOd  OtolO% 

itnt  lO>o2C% 


O-O  Lc»*« 

lO-iC    Stoi.0 


I  HOL^     NO  HI-l" 


NORTEHAST  TEST  BORIKG.  CO.,  i;.'C. 
156  Essex  Street,  Verr.ouCh,  Massacy.uaetts 


u-^ 


.Charles  A.  Macuire  i  Associates 
178  Trenont  Street 
Boston,  Massachusetts 


South  End  Project  R-56 
City  of  Boston,  Massachusetts 


Hole   No.      C-6a 

Elev.      13.0 

Water   -   10'    after  h  iir . 


ft 


Casing 
Per 

Blows 
='oot 

0.0' 

! 

Concrete    and   frozen 

27 

2.0' 

2'-3.5' 

Pill 

k3 

i 

.  .32 

_, — __ 

Sand  and  Gravel 

21 
18 

5'-6.5' 

: 

15 
17 

I 

(Fill) 

Hi 

9.5' 
io'-ii.5' 

21 
20 

Wet,    brown   Sand    and 

25 

1 

Gravel 

25 

13. 0' 

15 

Vet,    loose,    coarse. 

12 
_10 
9 
10 

15'-16.5' 

_.                    -_ 

sore     fine    Sand, 
trace   of 

l8.5'-20' 
.    .       .           20.0' 

Gravel   and   Silt 

Blows    per   6"  Samples 

0^-6'    6 '-12'    12 '-IB'      Ho.    Pen.    Hec, 


Jottoir.   of   hole    20' 


6     9 


7     8 


20    11 


2     k 


5    k 


12 


1   18"  13" 


L2" 


3   18"  13" 


li   18"  12" 


5   18"   12" 


'   ,l! 


Boring  conducted  on  2-29-6S.   Boring  Forer.an  ?.  Manning   Inspector   J.  ner-nessr 


jC^^-^K^..  >-i^^ 


*^''  ^.'. 


:;^'^^^:S^yfe^^4i.-fe:^j^^ 


ul^'S. 


-•-.Boring.  Na._«rl_ 


•  C-TCI      rt.»T     IIT  /T 

: .     »UL£I rex 

?/Z/5Z    .  • .    .. 


*.T*Ti  01,      ;23  ,  22.5 
orrJCT      »   130.0 


7*   HOuni    It      ^4.i' 


k^__ _  _, 


.^;  ;-^,#i.'n 


^1 


TZisT  3C?.:ng  data  from  logs  su>iy.."zzD  i:; 

BCSrO"    SOCZZTY    or    civil    ZN"Gi:i^^?^    JCU?^'^^ 
Vol.^4  8,    Mo.    1,    1551,    Sec-iion    1;     BOSTON    ?Z:;i>.-5UIA 


NO. 


ELZV.-.TZON    OR 
DEPTH     (ft.)         I 
FP.OM    I      TO  I 


34 


1033 


'UM  DZSCP.IPTION 


^18 
_]_ 

-23 


+  26 

-6 

-21 


-1 
-23 
-25 


-6 
•21 
-  X 


Gravel  fill 

M-ud 

Blue  clav 


Fill 

Dock  nud 

Blue  clay  to  unknown  depth 


Appendix  5:     Parking  and  Traffic 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection    sovlston  ^t  I oAf^r/^ouTH  ^t. 
Problem  Statement  />/^//^/   r/^/^^/) 


Design  Hnnr  ^^     P£^> 


Step  1.  Identify  Lane  Geometry 


Approach  3 


3OYLST0M 


^ 


^ 


At 

1   1 

)proacM  4 

z: 


Step  4.  Left  Turn  Check 


1.  Number  of 
chancf  inicnjis 
per  hour 

b.  Lcfl  lum  capacity 
on  change  interval, 
in  »ph 

c.  G/C 
Ratio 

d.  Opp«>Ning  MiUime 
..tvph 

e.  Ixfl  turn 
capacity  on 
green,  in  vph 

f.  Left  turn 
capaaty  in  \ph 
(h  »el 

f.  Ixft  turn  volume 
in  vph 

h.  Is  volume  >  capac- 
ity (g  >fr 


MA 


Step  6b.   Volume  A  djustmentfor 
Multiphase  Signal  Overlap 

PosMhlc  \  Illume  AJ)uMcd 

Probable        Critical  Carryover      Cntical 

Phase  Volume  to  next  Volume 

in  \ph phav: in  vph 


MA 


Step  2.  Identify  Volumes,  in  vph 


Approach  3 
1 

\  i 

t- 

^ 

Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 

"T 


^^- 


17 


2_r/      ^ 


,r.    Ill- 

ru.^^l 

RT.     // 

♦ 

Approach  4 

( 

> 

N6 

1 

^ 

"S^ 

H 

1-    X    •- 

1- 

IE 

uf 


Approach  4 


Step  7.  Sum  of  Critical  Volumes 


.  S/^ 


vph 


Step  8.  Intersection  Level  of 
Service 

(compare  .Step  7  with  Table  6) 


Step  9.  Recalculate 


Ceometnc  Change 
Signal  Change    __ 
Volume  Change  _ 


Step  3.  Identify  Phasing 


3(p 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 


Comments 


AIB2 


A4 


peo. 

Approach  3 


2.r2__* 


A1  _»     A3  I 
A2<^       A4    f 


B1   ^    B3"*l 
B2  -J     84    L. 


i 


Approach  4 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection    3oYLSra/^  ^r.  / pA/^rMourM  ^-n 
Problem  Statement  f>/^/'^^^  C  f9^^0 


Design  Hour  /^    P£^> 


Step  1.  Identify  Lane  Geometry 


T 


Aporoach  3 


SOYLSTON 


-A 


^ 


t'TY 
II 


Approacn  4 


Step  4.  Left  Turn  Check 


Approach 


t.  Number  of 
chance  inicr\als 
^T  hour 

b.  Left  lum  capacity 
on  change  interval, 
in  vph 

c.  G/C 
Ratio 

d.  Opp«>vinp  volume 
iiT  \ph 

e.  Ixfl  lum 
capacity  on 
freen.  in  vph 

r.  Left  turn 
capacity  Ik  \ph 
(b»el 

g.  \£h  turn  \olume 
in  vph 

h.  Is  volume  >  capac- 
ity (g>f)- 


MA 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

PiisMhIc  V.ilumc  ,\J)uMcd 

Probable        Cruical  Carr>over      Critical 

Phase  Volume  lo  next  Voiume 

in  \ph  pha« m  \ph 


MA 


Step  2.  Identify  Volumes,  in  vph 


H  I  H 

X  >t   ^ 


Approach  3 


Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 
1 


\-. 


la-i- 


^/3  ■ 


/^/ 


TH.     ^^2- 

PT.  /fr/ 

♦ 

r 

H 

^ 

V* 

z 

4 

Approacn  4 

—    ^    — 

1 


Approacn  4 


Step  7.  Sum  of  Critical  Volumes 

.^^Z_vph 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  ^  with  Table  61 


Step  9.  Recalculate 


Ccomeinc  Change 

Signal  Change    

Volume  Gunge  


Step  3.  Identify  Phasing 


^0 


AIB2 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 

Approach  3 


Comments 


A4 


peo. 


T 


V7V. 


A1  — ».     A3   I 

A2—       A4    f 


B1   ^    83"^ 
B3  _^     B4    L. 


^r 


207 


Approacn  4 


Critical  Movement  Analysis:  PLANNING 
.   -  Calculation  Form  1 

Intersection     soylstosj^t  /(^LA/^eK/DOM  ^t           Design  Hour  /^^   P£/^k 
Problem  Statement    £^^'^  ^^^y    ^  f9^'/) 


Step  1.  Identify  Lane  Geometry 


Approach  3 


^      I   ■]( 


^ 


\30YlST0K/ 


Approach  4 


Step  4.  Left  Turn  Check 


Approach 


a.  Number  of 
chance  intenaN 
per  hour 

b.  Lcfi  turn  capacity 
on  change  interval, 
in  iph 

c.  G/C 
Ratio 

d.  Opfxixinp  \olumc 
in  vph 

e.  \.i(\  turn 
capacity  on 
jreen.  in  vph 

r.  Left  turn 
capacity  in  \ph 
(h^e) 

|.  i^eft  turn  volume 
in  vph 

h.  Is  volume  >  capac- 
ity (g  >fr 


WA 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

PioMhlr          V.ilunic           AJjustcJ 
Probable        Critical           Carryover      Critical 
Phase             Volume          to  next           Volume 
in  \ph phave in  \ph 


MA 


Step  2.  Identify  Volumes,  in  vph 


■ 
t  I   •-; 


Approach  3 


RT  ■■ 
TH 


Approach  4 


Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 


T 


ih 


Step  7.  Sum  of  Critical  Volumes 

:     fr^^         vph 


*-//«/  — • 


Step  8.  Intersection  Level  of 
Service 

(compare  .Step  7  with  Table  61 


± 


Approach  4 


Step  9.  Recalculate 


Geometric  Ounfe 
Signal  Change  _ 
Volume  Oiange  


Step  3.  Identify  Phasing 


i^ 


2>P 


A3B4 


Al 


t*--*T 

P^O- 

Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 

Approach  3 
1 


Comments 


v/v 


A1  — »     A3   I 
A2-*-       A4    f 


B1   ^    83"^ 
82  -J     B4   L. 


Approach  4 


Critical  Movement  Analysis:  PLANNING 
.   -  Calculation  Form  1 

Intersection     soylstosj^st  IccA/e^K/oo^  ^rr           Design  Hour  /^    Fe^x 
Problem  Statement    ^jr,iA^     rf9^^/l 


Step  1.  Identify  Lane  Geometry 


Approach  3 


■^      I   V 


BOYLSTOKI 


— > 


^ 


Approach  4 


Step  4.  Left  Turn  Check 


a.  Number  n< 
chance  inicnals 
per  hour 

b.  Left  lum  upacKv 
on  change  internal, 
in  \ph 

c.  G/C 
Ratio 

d.  Opp^i^np  M'liime 
in  \ph 

e.  Ixft  turn 
capacity  on 
green,  in  v^jh 

f.  Left  turn 
capacity  in  \pti 
(h  ♦el 

g.  Ixfl  lum  volume 
in  vph 

h.  Is  volume  >  capac- 
ity (g  >fr 


WA 


Step  6b.    Volume  A  djustmentfor 
Multiphase  Signal  Overlap 

Pll^Mble          Viilunic           AJjuNlcd 
Probable        Cnticai           Carryover      Critical 
Phase             Volume          to  ne.it           Volume 
in  \ph phav; in  \ph 


MA 


Step  2.  Identify  Volumes,  in  vph 


u 

<^ 

rg 

N 

N 

•V 

■     •     • 

H-     I     K 

<E     K     -          j 

Approach  3 


T 


LT« 

TH.i££L 


± 


Approach  4 


Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 


HI  2 » 


33 


Approach  4 


Step  7.  Sum  of  Critical  Volumes 


vph 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  7  with  Table  6) 

\W1 


Step  9.  Recalculate 


Ceomeinc  Change 

Signal  Ounge    

Volume  Ounge  


Step  3,  Identify  Phasing 


4l> 

A364 

— > 

Al 

3^ 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 

Approach  3 


Comments 


A«--»J. 

peo- 

^/32-' 


A1  — »     A3   I 
A2.«-       A4    f 


B1   |—    63"^ 
B2  -i     B4    L. 


Approacfi  4 


^ 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection    -^t.  jam£^  A'^e.  /  d/^/^t/^qut^  ^t. 
Problem  Statement      gr/^r/Ay^  ri984-\ 


Design  Hour    AH  PSAK 


Step  1.  Identify  Lane  Geometry 


Approach  3 


u 


ST,  JAMe<, 


/^Aii.  PiK£ 

RAMP 
HU/jri/^<$rTON 


I  I  I  I 


Approacn  4 


Step  4.  Left  Turn  Check 


1.  Number  nf 

chance  inimalv 

per  hour 
b.  Left  lum  capaciiy 

on  chinp  inier\al. 

in  vph 
c  G/C 

Ratio 
d  Opp*"^'"?  M'Uime 

m  xph 

e.  lift  lum 
capacicy  on 
green,  in  vph 

f.  Left  lum 
capaciiv  in  \ph 
(h  •  el' 

f.  Ixfi  lum  volume 

in  \ph 
h.  li  volume  >apae- 

iiy  (J  >fr 


Step  6b.    Volume  A  djustmentfor 
Multiphase  Signal  Overlap 

Pi)\Mhte  \  .iluHK  AJiUNicU  j 

Probable        Criiical  Carryover      Cniicai  I 

Phase  Volume  lo  next  Volume  [ 

invph  phav; in  vpn  | 


Step  2.  Identify  Volumes,  in  vph 


Approach  3 


AT  « 
TH  • 
LT. 

/07 

3CZ 

— 

Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 


«0  to 


LT-. 
TH  «. 


_^ t        -It 

Approacn  4      -J    k    c 


Ml       -^     ^      /♦ 

^ •  ts)  -^ 

t_ 


Step  7.  Sum  of  Criiical  Volumes 

ph 


723 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  *  with  Table  6) 


Step  9.  Recalculate 


Ceomeinc  Chanfe 
Sipui  Ounfc  ^_ 
Volume  Chanfc  


Step  3.  Identify  Phasing 


^4> 


A-Z. 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 

Approach  3 


Comments 


AZ 


*^t        A4-&3 


T 


^t 


A3,A463 


<r-  40/   —J 


A1  _»     A3   I 
A2-»-       A4    f 


B1   |—     83"^ 
82  —^    84   L. 


r 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection    ^t.jam^s  A'/e.  /  d/j/^t/^quth  ^r. 
Problem  Statement      ex/sr/Aja  (/'is 4-) 


Design  Hour   Pa^   pbak 


Step  1,  Identify  Lane  Geometry 


Approach  3 


u 


^ST.jfiMe<, 


A/>»$$.  Pike      1 .  1 .  I  .  I  .  I 
/lAMP 

Ayfe. 


I  I  I 
I  1  I  I 


Approach  * 


Step  4.  Left  Turn  Check 


Approach 


i.  Number  of 
cluncc  inicr\jls 
per  hour 

b.  Left  turn  capacity 
on  change  interval. 
In  \ph 

c.  G/C 
Ratio 

d.  Opposing  Miltime 
in  \pli 

e.  Ixft  turn 
capacity  on 
green,  in  vph 

r.  Left  turn 
capacity  in  vph 
(h*  e) 

g.  Ixft  turn  volume 
in  vph 

h.  Is  volume  >  capac- 
ity (g  >f)'' 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 


Probable 
Phase 


Possible 
Critical 
Volume 
in  vph 


\  olumc 
Carryover 
10  next 
phav: 


AJjiiMcd 
Critical 
Volume 
m  vph 


Step  2.  Identify  Volumes,  in  vph 


Step  5.  Assign  Lane  Volumes, 
in  vph 


Approach  3 


RT  « 
TH  » 
LT. 

2^^ 

'f25' 

"■^ 

Approach  3 


LT.. 

TH  '. 


± 


t-    I    5 
Approach  4      -<    K    <t 


Vn 

^   - 


77 


^JCM  — ^  ^ 


Step  7.  Sum  of  Critical  Volumes 

4<^2    ,    IZ2.   ,  Z0>&  ^     — 
-    ^55      vph 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  7  with  Table  61 

I   B    I 


Step  9.  Recalculate 


Approach  4 


Ceometnc  Change 

Sigiul  Change    

Volume  Change  ^ 


Step  3.  Identify  Phasing    ^. 


<- 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 


A2. 


A2 


^t 


A4B3 


Approach  3 


^    <lt 


A3,A433 


A1  — »     A3   I 
A2.*.       A4    t 


B1   ^    83"*! 
82  -J     B4    L. 


V 


CO 


<r-  ^ipS   — -g 


Approach  4 


Comments 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection    <sr.  uamss  /}\/£  /jtc^/^^ajdo/J  <5r. 


Design  Hnnr      AM   PEAK 


Problem  Statement 


£yi5T/^6)    {^1934-) 


Step  1.  Identify  Lane  Geometry 


"5     Approach  3 


^\i 


iT.JAi^eS 


^ 


Approacti  4 


Step  4.  Left  Turn  Check 


Approach 


».  Number  of 
chance  tnicrvals 
per  hour 

b.  Lcfl  turn  capacily 
on  change  inlervil. 
in  iph 

c.  G/C 
Ratio 

d.  OppoMnp  volume 
m  \ph 

e.  Ixfl  I  urn 
capacily  on 
green,  in  vph 

f.  Lefi  lum 
capacity  in  \ph 
(h  ♦  el 

g.  Ixfi  turn  volume 
in  vph 

h.  Is  volume  >  capac- 
ity (g  >fl'' 


MA 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

Po>Mhlc         \  Illume  AJjiisicd 

Probable        Critical  Carryover      Critical 

Phase  Volume  to  next  Volume 

in  vph pha^ in  vph 


MA 


Step  2.  Identify  Volumes,  in  vph 


Approach  3 


T 


AT  • 
TH  • 



^73 

15-S 

Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 
"1 


N      ^ 


Step  7.  Sum  of  Critical  Volumes 

22/    ♦  -f7/    «      —      ^     — 


(^•^Z 


vph 


'      4—  22/ 

<— 22/ 

3/^  iS'i 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  ^  with  Table  6) 

m 


r 

1    1 

IT. 

__ 

TM  . 

♦ 

RT  . 

•-  ^  t 

Approach  4 

ISS^ 


Step  9.  Recalculate 


Approach  4 


Ceometnc  Change 

Signal  Oiange    

Volume  Change  


Step  3.  Identify  Phasing 


z4> 


4. 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 


Comments 


A3 


A2SL 


Approach  3 


T 


2Zl 


A1  — »     A3   I 
A2—       A4    f 


B1  ^    83*^ 
82  _f     84   L. 


Approach  4 


Critical  IVlovement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection    ^t:  ^amss  AV£./<:LAi?eMoo/<J  <5r. 
Problem  Statement      ex'st/ajc-t  /7^^<;>-) 


Design  Hmir    FM   psak 


Step  1.  Identify  Lane  Geometry 


^\i 


jr.JAf^£S> 


^ 


Approtcn  4 


Step  4.  Left  Turn  Check 


Aooroach 


a.  Number  of 
chjncc  inicnaU 
per  hour 

b.  Left  lum  capacity 
on  change  interval. 
in>ph 

c.  G/C 
Raiio 

d.  Opp<»vinp  \(ilumc 
in  \ph 

e.  lift  lum 
capacity  on 
freen.  in  vph 

r.  Left  turn 
capacity  in  vph 
(h*e) 

(.  Ixfi  turn  volume 
in  vph 

h.  Is  volume  >  capac- 
ity (?  >rr 


MA 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

P<)s»ihlc          V  Illume           AvJiiivicd 
Probable        Critical           Carryover      Cnticai 
Phase             Volume          to  next           Volume 
in  vph phav: in  vph 


(vJA 


Step  2.  Identify  Volumes,  in  vph 


Approach  3 


AT  • 
TH  » 

6:'28 

LT. 

122. 

Step  5.  Assign  Lane  Volumes, 
in  vph 

Approich  3 

1 


^1 


Step  7.  Sum  of  Critical  Volumes 

513   ,  2ipZ  «    —     >     — 


775 


vph 


-262 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  7  wuh  Table  6) 

^1 


1      1 

IT. 



TW  . 

♦ 

HT- 



•"   ^  £ 

Approacn  4 

"'    ^ 

'3Z/' 


Step  9.  Recalculate 


Approach  4 


Geometric  Change 

Signal  Change   

Volume  Change  


Step  3.  Identify  Phasing 


Z^ 


A3 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 

Approach  3 


Comments 


A2B1 


T 


2<i72 


A1  .*     A3   I 


B1  |—    BS"*! 
82  _>     B4    L- 


Approacn  4 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection    HuA/r/K/&roAj  ave.  Iwe<,r  sjswto^  ^r. 
Problem  Statement       eyi^risje  r/^s^) 


Design  Hnnr    A^    PEAK 


Step  1.  Identify  Lane  Geometry 


I    I 


hi^ 


t^uMTlfJdTOfJ 


-y- 

— > 

^ 

4^ 

^^ 

< 

Appre 

■en  4 

Step  4.  Left  Turn  Check 


t.  Number  of 

chance  inirniK 

per  h\>ur 
b  Left  turn  capacity 

on  chan^  inlerial. 

inxph 
c.  G/C 

Ratio 
d  OpptfMnp  V Illume 

in  \rh 
e.  lift  turn 

capacity  on 

tntn.  in  vph 
r.  Left  turn 

capacity  in  \pb 

(h  ♦«) 
g.  Ixfi  turn  \olume 

in  vph 
h.  I>  volume  >  capac- 
ity (J  >fr 


NA 


Step  6b.    Volume  A  djustment for 
Multiphase  Signal  Overlap 


Probable        Critical 

Phaje  Volume 

|n^ph 


\iilunie           AJjiiNicd 
Carryover      Critical 
10  next           Volume 
pha^e in  \ph 


BIBZ 


AZ6I 


AIA2 


A3B4- 
A4B3 


113 


13 


131 
ISCBI) 


217 


113 


\']'=^(AZ)\         1^ 


Z\(o{k\)  OZ    fllCA2)      216. 


<>3  ('A3)        311  (A4) 
+  31  (B3)     +  40(64-)  I 

14       OR     371 


371 


5/ep  2.  Identify  Volumes,  in  vph 


Approach  3 
1 


RT  • 
TH  • 

8Z 

54  B 

131 

LT.,    115 
■m.  4/4 

'^ 

BT.        /5 

♦ 

!:    5    eE 

Approacn  4 

Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 
"1 

vS  nS   ^A 

l>^   i  ^      ^z^ 

^     *  «— 2'7    •is 

"^^  <-2i7 

213  -^/^g     S         

1 


Step  7.  Sum  of  Critical  Volumes 

1/3     ♦     13    ♦    2!<^  «   37/ 
=  _2Z^_vph 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  T  with  Table  61 


Step  9.  Recalculate 


Approach  4 


Geometric  Change 

Si(nal  Chanp   

Volume  Chanfe  


Step  3.  Identify  Phasing 


j^     -jr 


3^ 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 


Comments 


61  S2. 


on  ^ 


A\BZ  oe.  A2BI 


AIAZ 


Apprt?acfi  3 


i^ 


A3B4 


i^ 


^t 


A3g4  A4gi; 


3^ 


A1  -«.     A3  I 
A2-*-       A4    f 


B1  ^    83  "^ 
82  _>     84    L. 


Approach  4 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 

Intersection    Hu/^n/jero^j  ave.  I^^e^r  m^^to^  •6r.        Design  Hour_ 
Problem  Statement       syisn^j^  fi'^s^) 


PM     PSA  K 


Step  1.  Identify  Lane  Geometry 


\U     Aporoach  3 


Jlil^ 


t4u\frifJi,T0hJ 


a.  _  * 


—T* 

— > 

-ST* 

^ 
*-e 

4^ 

^^ 

^ 

Appro 

•en  4 

Step  4.  Left  Turn  Check 


ApproacM 


i.  Number  of 

chance  inienils 

per  hour 
h.  Lcfl  turn  capacity 

on  change  miervai. 

in  \ph 
c.  G/C 

Ratio 
d  Opp»Mnp  volume 

mvph 

e.  lift  I  urn 
capacity  on 
green,  in  vph 

f.  Left  turn 
capacity  in  \ph 
(h  ♦  e) 

(.  Ixft  turn  volume 
in  vph 

h.  Is  volume  >  capac- 
ity (g>fr 


NJA 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 


Probable 
Phase 


Pl.SMhlC 

Critical 
Volume 


S..lunic           AJjuMcd 
Carryover      Criiical 
to  next           Volume 
pha<c in  vph 


&\32. 


A2.e>\ 


AlAZ. 


A3  54 
A432' 


142. 


]\1 
(61) 


2-5 'I 

-  14^ 


n  (Bi) 


-117 
1-7  4  (At) 


303  (Ai)  o(Z    174  (A2) 


241  CA3)       \'^G  (A4) 
+   37(64)    -H4I  (S4) 

278      OR  '"ii7 


I4Z 


303 


337 


Step  2.  Identify  Volumes,  in  vph 


^1 

^_ 

, 

^l 

^ 

^ 

INJ 

"~- 

■    ■'   •'       1 

H    r   K 

c 

H 

■J 

) 

Approach  3 


T 


RT  • 
TH  • 

IS 

153 

25^ 

Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 
"1 


(M  ^  T 
-  (M   - 


Step  7.  Sum  of  Critical  Volumes 

I^Z   ♦    //7    .303  .  331 


J^     i^       '^^ 


IT" 

/42 

TH  • 

^44- 

RT- 

^^ 

J_ 


Approach  4 


(4  2.  -^ 

303  — > 

<^ 


<—  2*=1) 


5/ep  <S.  Intersection  Level  of 
Service 

(compare  Step  "  vnth  Table  6) 

I   6    I 


CCS 
M 

1 


Step  9.  Recalculate 


Approach  4 


Geometric  Change 

Signal  Change    

Volume  Change  


Step  3.  Identify  Phasing 


5^ 


^       •£- 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 


Comments 


61  g2. 


°<^  -C    A\3Z  og.  A25I 


AlAZ 


Approach  3 


il* 


A3  54 


^S> 


^it 


A3B4^A4Si? 


34> 


A1  —».     A3  I 
A2*-      A4    t 


B1  ^  aa"*) 

B2  ^     B4    L. 


Approach  4 


/O 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection  huntisk^toaj  Ave  / eysTS"/^  ^5r 
Problem  Statement       ^x/sr/A/6  rf^3^) 


Design  Hour     AM   P£Ak 


Step  1.  Identify  Lane  Geometry 


Step  4.  Left  Turn  Check 


Approach 


i.  Number  of 
chjnce  inicnjl» 
^t  hour 

b.  Left  turn  capacity 
on  change  interval, 
in  \ph 

c.  G/C 
Ratio 

d.  Opp*»^inp  volume 
m  \ph 

e.  \x(\  turn 
capacity  on 
%mn.  in  vph 

r.  Left  turn 
capacity  in  \ph 
(h  ♦  e) 

f.  Ixft  turn  volume 
in  vph 

h.  Is  volume  > capac- 
ity (g  >f)'' 


Step  6b.    Volume  A  djustmentfor 
Multiphase  Signal  Overlap 

P.»Mhlc  \  .>lumc  AJjiiMcJ 

Probable        Critical  Carryover      Critical 

Phase  Volume  to  next  Voiume 

m  \^h pha^' in  \ph 


MA 


Step  2.  Identify  Volumes,  in  vph 


exerefz  sT- 


t^  Vfi  -^ 

vn  t<\  T^- 


E\\ 


^  i   I 


i>Z6 

ISO 


r^ 


£fAe.A£^e 


Step  5.  Assign  Lane  Volumes, 
in  vph 


^1^ 


270 
Zll 
ZIO 


20S 

■208 

-  180 


y^^ 


^ 


Step  7.  Sum  of  Critical  Volumes 

Zll    «   I30  «  /4/    >     — 


5^Z 


vph 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  7  with  Table  6) 


Step  9.  Recalculate 


Ceometnc  Change 

Signal  Change    

Volume  Change  _ 


Step  3.  Identify  Phasing 


i<p 


AIA2. 


^ 


.£- 


i^. 


HH 


A3  54  A403 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 


5(p 


Comments 


^   YIElO  Sidf/J  COh/Tf^OLLBCi 


A1  — »     A3   I 
A2<»-       A4    f 


B1  ^    83"^ 
82_>     04   L. 


// 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection  Hu/^ri^<aro/^  a\/b.  I Exere/^  ■sr- 


Design  Hour    ^a;    P£Ak 


Problem  Statement       ex/sn^^  r/'fe^) 


Step  I.  Identify  Lane  Geometry 


Step  4.  Left  Turn  Check 


Approach 


i.  Number  of 
chance  tnier\ah 
per  hour 

b.  Left  lum  capacity 
on  change  inter\^l. 
in  tph 

c.  G/C 
Ratio 

d.  OpfKiMnp  volume 
tn  \p(i 

e.  Ixfl  turn 
capacity  on 
green,  in  vph 

r.  Left  lum 
capacity  m  vph 
(b^e) 

f.  Ixfl  turn  \olufne 
in  vph 

h.  I>  volume  >  capac- 
ity (g  >fl'' 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

Possible          V.ilumc           AJjiiMcJ 
I'robable        Critical           Carryover      Criiical 
Phase             Volume          lo  next           Volume 
in  \ph phase in  vph 


NA 


Step  2.  Identify  Volumes,  in  vph 


£%ere.fi.  5r. 


7Z^- 


copcey  RLACe 


Step  5.  Assign  Lane  Volumes, 
in  vph 


^U 


24/ 
242 

24/ 


271 

271 

ZIO 

O 


>. 


AfS' 


Step  7.  Sum  of  Critical  Volumes 

Zll    >  535 .     —    .     — 

-  'g^^      .pH 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  7  with  Table  6) 


Step  9.  Recalculate 


Geometnc  Ounp 
Signal  Change  __ 
Volume  Change  — 


Step  3.  Identify  Phasing 


^(p 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 


Comments 


AIAZ 


^  yielo  siasJ  cof^Ti?aLLB::> 


iJ 


s^ 


i^ 


^r* 


A3B4  A4S3 


3^ 


A1  -»     A3   I 
A2-*-       A4    f 


81   ^    83"^ 
B2  -J     B4    L. 


IZ 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection     ^ruAf^r  ^r.  I  PAf^rMouTH  ^r. 


Design  Hour><^x^  F£ak 


Problem  Statement  /^^^i^-r/  r/^^'O 


Step  I.  Identify  Lane  Geometry 


Approach  3 


\sroART 


< — -^  -t 


V% 


I  I 
I  I 


Approach  4 


^ 


Step  4.  Left  Turn  Check 


i.  Number  of 
chance  inicnjK 
fKT  hour 

b.  Left  lum  capacity 
on  change  interval, 
in  \ph 

c.  G/C 
Ratio 

d.  OppoMnp  Miliime 
in  \ph 

c.  Ixfl  lum 
capacity  on 
green,  in  »ph 

f.  Left  turn 
capacity  in  vph 
(h»  el 

;.  Ixft  turn  \olutne 
in  vph 

h.  U  volume  >  capac- 
ity (g  >fr 


MA 


Step  6b.    Volume  A  dfustment  for 
Multiphase  Signal  Overlap 

PiiNMhlc          N  .itunK           AJjuMcU 
Probable        Cntical           Carryover      Cniical 
Phase             Volume          to  ne.\t           Volume 
in  \fih phav: in  vph 


NA 


Step  2.  Identify  Volumes,  in  vph 

Approach  3 


I   i 


T 


RT  «. 
TH  «. 
LT«. 


Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 
"1 


Step  7.  Sum  of  Critical  Volumes 

^fl  .jir. . 


£ZL 


vph 


7  V!?,    -n 


TH.21I 
RT.IfZ^ 


Approach  4 


ujy 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  '  with  Table  6) 


Step  9.  Recalculate 


Approach  4 


Ccomeinc  Change 

Signal  Gunge    

Volume  Change  


Step  3.  Identify  Phasing 


3<t> 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 


Comments 


AIBZ 


A4 


J-<--»4. 

peo. 

Approach  3 


^/^/ 


A1  -*.     A3   I 
A2<*-       A4    t 


B1   |—    83"^ 
B2  _>     84   L- 


f 

L 


Approach  4 


/3 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection     <stuart  •i>r  I  da/^tmouth  ^t. 


Design  Hour  /^  F£ak 


Problem  Statement 


/^y,sA^   r/P.^'/) 


Step  1.  Identify  Lane  Geometry 


Approach  3 


sruA  RT 


t¥^ 


Approach  4 


Step  4.  Lejt  Turn  Check 


I.  Number  of 
chance  imcr\j|s 
per  hiiur 

b.  Left  I  urn  capacity 
on  change  mterval. 
in  iph 

c.  G/C 
Ratio 

d.  Opp4>^inp  \ illume 
in  \ph 

e.  Ijcft  turn 
capacity  on 
freen.  in  v^h 

f.  Left  turn 
capacity  in  \ph 
(b«el 

g.  Ixfl  turn  \olume 
in  vph 

h.  I>  volume  >  apic- 
iiy(g>fr 


KJA 


Step  6b.    Volume  A  djustmentfor 
Multiphase  Signal  Overlap 

PiisMblc          \»tunic           Adiuvicd 
Crobable        Critical           Carryover      Criiicai 
Phase             Volume          to  next           Volume 
en  \ph phav in  tph 


NA 


Step  2.  Identify  Volumes,  in  vph 


Approach  3 


\ 

( '• — '' 

,..  ^i/ 

1^ 

l\ 

TW./^62. 

> 

^ 

RT-Vi-r 

Approach  4 

h- 

I 

Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 


Step  7.  Sum  of  Critical  Volumes 


.  ^^7 


vph 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  ^  with  Table  6) 


Step  9.  Recalculate 


Geometric  Change 

Signal  Change   

Volume  Change  


Step  3.  Identify  Phasing 


5<p 


AI5Z 


A4 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 

Approach  3 


4.4-^  J. 

peo. 

A1  -»     A3   I 
A2.*-       A4    t 


B1  |—    83"*^ 
82  -J     B4   L. 


Approach  4 


Comments 


14 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 

Intersection     ^tuaizt  ^r  I^la/?£ai!:>o^  ^r. Design  Hmir  am  psak 

Problem  Statement       gy/5r/A/6  fi'^e^)   


Step  1.  Identify  Lane  Geometry 


Approach  3 


i^ 


STUART 


Approach  4 


Step  4.  Lejt  Turn  Check 


a.  Number  of 

ctuncc  inienals 

pvr  hour 
l>.  Left  turn  capacity 

on  change  interval. 

in  vph 

c.  G/C 
Ratio 

d.  Opposing  Nolunw 
m  \ph 

e.  Ixfi  turn 
capacity  on 
green,  in  vph 

r.  Left  turn 
capacity  in  \ph 
(h»  el 

g.  I.eft  lum  volume 
in  vph 

h.  Is  volume  >  capac- 
ity (g>f)'' 


MA 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 


Probable 
Phase 


P..>Mhlc 
Critical 
Volume 
in  vph 


\.)lumc 
Carryover 
to  next 

phjve 


AJ)u-(cil 
Cfiiical 
Volume 
in  vph 


NJA 


Step  2.  Identify  Volumes,  in  vph 


\ 

O 

^ 

vn 

"^ 

.  .•  .     1 

K     X     t-             1 

c 

t- 

•J 

; 

Approach  3 
1 


RT  I 
TH  ■■ 
LT 


Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 
"1 


i     ^^ 


Step  7.  Sum  of  Critical  Volumes 

,     ^03     vph 


274-— > 
274 —> 

V2I4- 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  7  with  Table  6( 


Step  9.  Recalculate 


PT .  2  /4 


Approach  4 


Approach  4 


Geometric  Change 

Signal  Change   

Volume  Change  


Step  3.  Identify  Phasing 


Z(p 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 


Comments 


M. 


i^ 


A^6^ 


Approach  3 


274-^ 


A1  — »     A3   I 
A2^.       A4    f 


B1   ^    33"^ 
82  _f     B4    L. 


± 


Approach  4 


/S" 


Critical  IVlovement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection     -^tuart  <>r.  I <^LA/?esJt>of^  -57: 
Problem  Statement       £x/sr/^(^  O'^^a^-') 


Design  Hmir    pm  psak 


Step  1.  Identify  Lane  Geometry 


i> 


sruAUT 


Approach  4 


Step  4.  Left  Turn  Check 


a.  Number  of 
cluncc  inicrtjls 
per  hour 

b.  Left  lum  capaciiy 
on  change  interval, 
in  tph 

c.  G/C 
ftaiio 

d.  Opp«>Mnp  volume 
m  \ph 

c.  Ixfl  lum 

capaciiy  on 

jrcen.  in  vph 
f.  Lefi  lum 

capaciiy  in  \ph 

(h  ♦  el 
(.  t^ft  turn  \olume 

in  vph 
h.  Is  volume  >  capic- 

iiy(p>fi'' 


MA 


Step  6b.    Volume  A  djustmentfor 
Multiphase  Signal  Overlap 


Probable 
Phase 


P^l^1lblc          \iilunic 
Criiical           Carryover 
Volume          10  ne»l 
in  \ph phaM: 


AJjusicJ 
Cniical 
Volume 
in  vph 


MA 


Step  2.  Identify  Volumes,  in  vph 


Step  5.  Assign  Lane  Volumes, 
in  vph 


N*) 

^S 

^ 

s") 

^ 

,       .        .               1 

•-      I     t- 

«     H 

U 

J 

Approacti  3 


Approach  3 


i  M 


Step  7.  Sum  of  Critical  Volumes 

26>S  ,3(^3  .     —     ♦     — 


<^S3 


vph 


2<t>S 


Step  8.  Intersection  Level  of 
Service 

(compare  Siep  7  wiih  Table  61 


u 


»T.  I3Z 

♦ 

Z 

h- 

Approach  4 

—     r-     — 

/3Z 


Step  9.  Recalculate 


Approach  4 


Ceomeinc  Chanfc 

Signal  Change   

Volume  Oiange  


Step  3.  Identify  Phasing 


24> 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 


Comments 


Al 


i^ 


A^e>4 


Approach  3 


2(^6  -^i 


A1  — »     A3  I 
A2<*-      A4    t 


81   ^    83"^ 
B2  _>    B4   L. 


Approach  4 


/(C> 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection     ^OLU/nsus  a^£.  jy^esr  A/g-M/raA/  ^r 
Problem  Statement        exisrif-ja  (z'^s^) 


Design  Hmir     am    P£AK 


Step  1.  Identify  Lane  Geometry 


Approach  3 


A 


t::at,uMBUS 


<^ 


f^ 


Approach  4 


Step  2.  Identify  Volumes,  in  vph 


Approach  3 


LT 


LT.,  /^f, 
TH.  777 

BT. 

♦ 

*• 

1 

Approach  4 

-t    y-    a- 

Step  4.  Left  Turn  Check 


Approach 


a.  Number  of 
chance  intervals 
per  hour 

b.  Left  turn  capacity 
on  change  interval, 
in  \ph 

c.  G/C 
Ratio 

d.  OppiiMnp  volume 
in  vph 

e.  Ixfi  turn 
capacity  on 
green,  in  vph 

r.  Left  turn 
capacity  m  vph 
(h*  el 

g.  Ixft  turn  volume 
in  vph 

h.  Is  volume  >  capac- 
ity (g>fr 


Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 
1 


.A? 


/of> 

^—24/ 


00 


Approach  4 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

Piisiihle          \.ilumc           AdjiisicJ 
Probable        Critical           Carryover      Criiical 
Phase             Volume          to  next           Volume 
in  vph phav; in  vph 


AIB2 


1^4 
(02) 


487 
32?  (Ai) 


AIAZ 


A3B.4 
A4  6^ 


52?    OR     241 
MO  (A2) 


126  (A9) 

+  l6(&?) 


4  ^«^  (04) 


|4Co     ^K     24Z. 


1674 


323 


242 


5/ep  7.  Sum  of  Criiical  Volumes 

1(^4-  ,  323  .  £42  ,    — 


vph 


5/ep  5.  Intersection  Level  of 
Service 

(compare  Step  7  vnith  Table  6) 


Step  9.  Recalculate 


Geometric  Change 

Signal  Change    

Volume  Change  


Step  3.  Identify  Phasing 


Z<P 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 


Comments 


AlSZ 


*>l» 


^t 


Alg2,AZ 
A1B4A4B3 


|_  437^ 


A1  — »     A3  I 
A2-*-       A4    f 


B1  |—    83"^ 
B2  _i     B4    L. 


Approach  4 


/7 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection    i::oi.u/yi3u£  as/e  Iwssr  kis'^^to/^  ^t 
Problem  Statement        gy/^r/^y^  n^3'^) 


Design  Hmir     p^    ps:ak 


Step  1.  Identify  Lane  Geometry 


A 


tCOLUMBUS 


«^ 


f^ 


Aoprotcn  4 


Step  4.  Left  Turn  Check 


t.  Number  of 
ctuncf  rnicnaK 
per  hour 

b.  Lcfl  turn  capacity 
on  change  interv^i. 
in  \ph 

c.  G/C 
Ratio 

d.  OpptiMnf!  \olumc 
in  \ph 

e.  lift  turn 
capacity  on 
green,  in  v^h 

f.  Left  turn 
capacity  in  vph 
(h  ♦el 

f.  Ixfl  turn  volume 
in  vph 

h.  Is  volume  >  capac- 
ity (g  >fr 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 


Probable 
Phase 


Pii>Mhlc          Volume 
Critical           Carryo\-er 
Volume          to  fiexl 
in  \ph pha^tf 


AJj.iMcd 
Critical 
Volume 
in  vph 


AI&2 


AiAZ 


|56» 
(3Z) 


-  156? 


|(p5     oe.    420 
(aO  CAZ) 


15^ 


4ZO 


A3B4        2^oCA3)      IIC>(A4) 
A4B3      -^    '"^  (^^^)    ii(p(^(&4-) 
3o4      OR      27fc. 


3o4 


Step  2.  Identify  Volumes,  in  vph 


0 

vS 

9- 

1 

s"^ 

N 

...         1 

K     X     t- 

c 

h- 

^ 

; 

Approach  3 


RT  • 
TH  « 
LT« 

12  3 

68& 

— 

Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 
~1 


,^l  .zK 


\ 

TW.450 

t       '      ' 

RT.      

♦ 

•-It 

Approach  4 

-1     K     K 

/50  ^' 

287  ^131 


^20 


Approach  4 


Step  7.  Sum  of  Critical  Volumes 

lS(r>    .  4-20  ,  304-  .     — 
,    8SO     vph 


Step  8.  Intersection  Level  of 
Service 

(compart  .Step  7  with  Table  6) 


Step  9.  Recalculate 


Geometnc  Change 

Signal  Change    

Volume  Change  


Step  3.  Identify  Phasing 


2(p 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 


Comments 


AI6Z 


*J^ 


^t 


Alg2,A^ 
A-?B4,A4g3 


A1  — »     A3   ^ 
A2*-       A4    f 


B1  ^    83"^ 
B2  ^     B4    L. 


/5<>  _  _  - 


\  ^ 


*i 420  • 


Approach  4 


/^ 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection    ^cam/yisu^  A\/e.l r^Aj^r/^ourH  <sr. 
Problem  Statement     y^r/-?  /^y    nf.e:*/) 


Design  Hnnr  /^^  P£AK 


Step  1.  Identify  Lane  Geometry 


i\^ 


*3- 


A% 


Approacn  4 


Step  4.  Left  Turn  Check 


i.  Number  of 

chance  inicnjK 

per  hour 
t>.  Left  turn  capacily 

on  change  intenal. 

in  vph 

c.  G/C 
Ratio 

d.  OppxMop  vuliime 
in  xph 

e.  Ixft  lum 
capacity  on 
frten.  in  vph 

f.  Left  lum 
capacity  in  xph 
(b»  e) 

(.  \jch  turn  volume 
in  vph 

h.  Is  volume  >  capac- 
ity if  >fr 


ny  \f  ^  It. 

Step  5.  Assign  Lane  Volumes, 
in  vph 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

PiisMhIe         V.ilunic          AduiMcd 
I'robable        Cruical           Carryover      Critical 
Phase             Volume          to  next           Volume 
in  \ph phav; in  \ph 


Step  2.  Identify  Volumes,  in  vph 


Approach  3 
"1^ 


HT  • 
TH  « 

7C 

■2-?7 

'2-7 

Appfoich  3 
1 


4  k 


'3-r 


Step  7.  Sum  of  Critical  Volumes 


^'O 


% 


iXilk. 


_L 


Approacn  4 


•^ 


'33 


Step  8.  Intersection  Level  of 
Service 

(compart  Step  '  with  Table  6) 


A 


Step  9.  Recalculate 


Approacn  4 


Ceomeinc  Chanp 

Si(nal  Chinp   

Volume  Chanfc  


Step  3,  Identify  Phasing 


Z(p 


AlS^jAZSl 


IW 


•i^ 


^it 


A9&4 


A364,  A4-g^ 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 

Approacft  3 


Comments 


zo 


^ 


<—^/73^ 


A1  —to.     A3   I 
A2-«-       A4    t 


B1   |—    63"^ 
82  _^     84   L. 


ifr(P 


Approacn  4 


n 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form.  1 


Intersection     d:a^u/ri3o':s  A^fe.j Dartmouth  ^r. 
Problem  Statement    ^^/^^/v^/    r/9S^/) 


Design  Hnnr  /^    PSAK 


Step  1.  Identify  Lane  Geometry 


i^ 


4^ 


Approach  4 


z: 


Step  4.  Left  Turn  Check 


Aoproacn 


].  Number  of 
cluncr  inirnaK 
per  hour 

b.  Left  turn  capacity 
on  change  inier\al. 
in  tph 

c.  G/C 
Ratio 

d.  Opp«»Mn|:  Mtlume 
in  \ph 

e.  Irfl  lum 
capacity  on 
green,  in  vph 

f.  Left  lum 
capacity  in  \ph 
(h^e) 

g.  I^eft  turn  volume 
in  vph 

h.  Is  volume  >  capac- 
ity (g>f)'' 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

Possible          \  Illume           AJjuMcJ 
Probable        Critical           Carnover      Criiical 
Phase             Volume          lo  next           Volume 
in  \ph phav: m  \ph 


Step  2.  Identify  Volumes,  in  vph 


Approach  3 
"^ 


LT._M- 


Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 

"T 


A 


,T.  7r 

^ 

f4 

TH.  :ir3 

h 

oi 

«T.     /i.^ 

♦ 

¥■ 

X 

Approach  4 


Step  7.  5u/n  of  Critical  Volumes 


Step  8,  Intersection  Level  of 
Service 

(compare  Step  ^  with  Table  6) 


Step  9.  Recalculate 


_L 


Approach  4 


Ccomeinc  Change 

Signal  Change    

Volume  Change  


Step  3.  Identify  Phasing     ^  ^ 


•^     /Al&2,A2Sl 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 

Approach  3 


Comments 


TT 


A3B.4 


•i^ 


<nt 


A364-.  A4-g3 


7J- 


^ 


■J^/ 


A1  -»     A3   I 
A2<*-       A4    f 


B1   ^    83"^ 
B2  _>     84    L. 


J/ 


Approach  4 


2^ 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection     warr&sj  avs .  /  da/?tmouth  ^r. 
Problem  Statement     gy/5r/Aye  ^j^s^) 


Design  Hour    AM    peak 


Step  1.  Identify  Lane  Geometry 


rt* 


v^AfifZBsi 


^ 


^ 


fp* 


Approach  4 


Step  4.  Left  Turn  Check 


i.  Number  of 
chance  inicr\als 
per  huur 

b.  Left  turn  capaciiy 
on  chan^  intenal. 
in  \ph 

c.  G/C 
Raiio 

d.  OpfxiMnp  Milunw 
in  \ph 

e.  Ixfi  turn 
capacity  on 
jrccn.  in  vph 

f.  Leh  lum 
capaciiv  in  \ph 
(b  ♦  e)' 

(.  Ixfl  turn  \olutnc 
in  vph 

h.  I>  volume  >  capac- 
iiy (f  >f)'' 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

PiisMbic         \.ilumc  AJuiMcd 

Probable        Cniical  Carryover      Cntical 

Phase  Volume  lo  nexi  \  otume 

in  \ph phav: in  \ph 


MA 


Step  2.  Identify  Volumes,  in  vph 


Approach  3 


TH  «_ 
LT._ 

38 

// 

/2 

Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 


^V. 


Step  7.  Sum  of  Critical  Volumes 

So    .    IZ    .   33  ,  30>3 


4<^e> 


vph 


l^^l  • 


^5-7^ 


^3 


-N 

LT-_ 

^ 

TH  •_ 

43 

RT»_ 

7 

♦ 

Approach  4 

«i 

Q 

^4 

<30 

^    f    £ 

tA^' 


Step  8.  Intersection  Level  of 
Service 

(compare  Seep  T  wuh  Table  6) 


Step  9.  Recalculate 


<0 


Approach  4 


Ceomeinc  Chanfe 

Sifnal  Oiange   

Volume  Chanfe  ^ 


Step  3.  Identify  Phasing     2 

AlS2,A2&l 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 

Approach  3 


Comments 


^^ 


^t 


A364,A463 


SO > 


-  -IZ 


A1  — »     A3  ^ 
A2<*-       A4    f 


B1   ^    83"*] 
B2  _f     S4   L. 


Approach  4 


2/ 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection     warr^m  A\/e.  Ida/ztmouth  ^r. 
Problem  Statement     gy/sr/Ay^  r/=i8^) 


Design  Hnur    fm    peak 


Step  1.  Identify  Lane  Geometry     Step  4.  Left  Turn  Check 


*t* 


'^fi.HUBsi 


■ 

^       \ 

Aoprc 

tCfl4 

^ 

I.  Number  of 
cluncr  inienals 
per  hour 

b.  Left  turn  capacity 
on  change  internal. 
in  \ph 

c.  G/C 
Ratio 

d.  OpfHisinp  Milumc 
in  \ph 

c.  Ixfl  turn 
capacity  on 
(reen.  in  vph 

r.  Left  turn 
capacity  in  \ph 
(h*el 

g.  Ixfl  turn  volume 
in  vph 

h.  U  volume  >  capac- 
ity (g  >fr 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

Piisvihk-          \>ilumc           .VJiiisicJ 
Probable        Cniical          Carryover      Cniical 
PhaK             Volume          to  next           Volume 
in  \ph ptijvc in  vph 


MA 


Step  2.  Identify  Volumes,  in  vph 


^ 


Approach  3 


RT  «. 

4<fi 

TH  •_ 

^1 

LT.. 

n 

Step  5.  Assign  Lane  Volumes, 
in  vph 

Appnaich  3 
"1 


^<^4* 


LT-. 
TH  «. 
BT-. 

/3 

♦ 

1 

t- 

Approacn  4 

—     r-     ~ 

0~- 


Approacn  4 


Step  7.  Sum  of  Critical  Volumes 

15     .     77    >  23^ .    24 

.^^l_vph 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  7  with  Table  6) 


Step  9.  Recalculate 


Geometric  Chanfc 

Sifnal  Change    

Volume  Change  


Step  3.  Identify  Phasing 


z<p 


— >      ■^ 


^^ 


*^t 


Al82,A2&l 
A3B4,A463 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 

Appro«cn  3 


Comments 


13  -' 


.<-  -  -  77 


A1  — »     A3   I 
A2—       A4    t 


B1   ^    83  "*1 
B2  _^     B4   L. 


Approacn  4 


22- 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection     t^smokjt  <,t.  j Befex^LEy  sr 
Problem  Statement      exisr^^j^^  (/fB4-) 


Design  Hnnr    A^    P£AK 


Step  1.  Identify  Lane  Geometry 


V.     Approach  3 


^ 


r/?eM0Mr 


<r^ 


-2^ 


A  > 


Approach  4 


Step  4.  Left  Turn  Check 


a.  Number  nf 
ctuncr  intervals 
[XT  hour 

b.  Left  turn  capacity 
on  change  interval, 
in  tph 

c.  G/C 
Ratio 

d.  Opposing  \t*lume 
in  \ph 

e.  lift  turn 
capacity  on 
green,  in  vph 

f.  Left  turn 
capacity  in  \ph 
(b  ♦  e) 

g.  Ixft  lum  volume 
in  vph 

h.  Is  volume  >  capac- 
ity (g  >  f)- 


Step  6b.    Volume  A  djustmentfor 
Multiphase  Signal  Overlap 

PiiNMbIc  \.itumc  AJjiiNicd 

I'robable        Critical  Carryover      Critical 

Phase  Volume  to  nejl  Volume 

in  vph  phaw in  vph 


WA 


Step  2.  Identify  Volumes,  in  vph 


Approach  3 
"1^ 


TW.   2.IO 


Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 
~1 


no 
24-3 


^■5\ 


\ 

r       ,      , 

LT.     11^ 

0- 

s 

^ 

PT.       — 

♦ 

!:  £  e 

Approach  4 

w  ?3  ^ 

ffs  t^    ,9 

1 


Approach  4 


Step  7.  Sum  of  Critical  Volumes 

no  «  i^o  ♦  5'/^  «   — 


1Cp(£> 


vph 


Step  8.  Intersection  Level  of 
Service 

(compare  .Step  7  with  Table  61 


Step  9.  Recalculate 


Gcomeinc  Change 

Signal  Change    

Volume  Change  


Step  3.  Identify  Phasing     2d> 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 


Comments 


AI62,A2. 


^^. 


^it  I  A3g4,A4&^ 


Approach  3 


,4 I^O 


no • 


A1  -«.     A3   I 
A2<*-       A4    f 


B1   ^    B3"*| 
B2  ^     B4    L. 


Approach  4 


23 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection     t^smokit  sr.  j B^f^xELsy  sr. 
Problem  Statement       £yisT>^j&   (if 34-) — 


Design  Hour   pm    psak 


Step  1.  Identify  Lane  Geometry 


V     Approach  3 


A 


rRes^oMT 


<r^ 


^ 


AW 


Approach  4 


Step  2.  Identify  Volumes,  in  vph 


V] 


Approach  3 
1l 


RT  » 

77 

TH  » 

^^7 

LT. 

■T.     131 
TH..2S3 


± 


Approach  4 


Step  4.  Left  Turn  Check 


Approach 


a.  Number  of 

chance  inicnjK 

per  hour 
t>.  Lcfi  turn  capacity 

on  change  internal. 

in  \ph 

c.  G/C 
Ratio 

d.  OppiiMnp  \tilume 
m  vph 

e.  lift  turn 
capacity  on 
jrren.  in  v^ih 

f.  Left  turn 
capacity  m  \ph 
(h*  e) 

g.  Ixft  turn  volume 
in  vph 

h.  ii  volume  >  capac- 
ity (f  >f)'' 


Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 


T 

o 


HJ       77 


I3l 
273  -^ 


^  ^  ^ 


Approach  4 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

Pi»Mhlc          \..liinic           AdjuvicJ 
Probable        Critical           Carryover      Criiical 
PhaK             Volume          to  next           Volume 
in  vph  phjvc in  vph 


MA 


Step  7.  Sum  of  Critical  Volumes 

131    «  26^  «  535   .    — 
._^ZZ_vph 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  7  vnith  Table  6) 

m 


Step  9.  Recalculate 


Geometnc  Chanp 
Siptal  Change    ___ 
Volume  Change  


Step  3.  Identify  Phasing 


zi> 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 


Comments 


*>^ 


Ml 


A I  62  ,  A2. 
A^B4^A4B.3 


Approach  3 


.<--  -   255  — 


/3I--  - 


A1  — »     A3   \ 
AS'*-       A4    t 


B1   ^    83"^ 
B2  _>     84    L. 


Approach  4 


2^ 


Unsignalized  Intersection  Capacity  Calculation  Form 


Inttr^cuon       ^OLUf^BUS  A^S.  UlA/Z£N^O^  ^T. 


Location  Plan: 

t 


il4 


it^ 


t^OLLlMBUS 


2_so_ 

2SO 


Counts: 

rv...   £xi<>r/KJe  MS4-) 

rv.y     W£EKbAY 

Ti,„.    AM  PeAK   i^OUR 

rr^.mi    3TOP  :5i(aKJ 

Prevailing  Speed   30  MPH  . 


Hourly  Demand  Traffic  Volumes  from 

to 



_m 

Approach 

A-^ 

B^ 

c  S^ 

D  -t^             1 

Movement 

A.  J 

Ar  — 

A,^ 

B.  r 

Br^ 

B,  V^ 

Q^ 

Crt 

c,r 

D^V^ 

Dr* 

DhV 

Volume 



^72 

5& 

<s/ 

4/^ 



— 

— 

— 

111 

222 

/cij6 

pchiMxTjblel) 

— 

)m^mm  ss  i,^^}^  - 

— 

— 

123 

233 

/74 

Slep  I  Right  "nirn  from  C/D 


V 


Conflicting  Rows  =  M«  = 

(from  Fig.  I ) 
Critical  Gap  from  Table  2  T,  = 
Capacity  from  Fig.  2  = 
Demand  » 
Capacity  Used  = 
Impedance  Factor  from  Fig.  3 
Shared  Lane  -  See  Step  3 


No  Shared  Lane  -  Available  Reserve 
Delay  &  Level  of  Service  (Table  3) 


Step  2  Leffnimfhxn  b/a 


Conflicting  Flows  =  M«  « 

(from  Fig.  1) 
Critical  Gap  from  Table  2  T,  « 
Capacity  from  Fg.  2  « 
Demand  « 
Capacity  Used  = 
Impedance  Factor  from  Fig.  3  »= 
Available  Reserve  * 
Delay  &  Level  of  Service  (Table  3) 


W  A, 


M^  -  M,  -  . 

100(C^,)-. 

Pl- 


M,  -  C, 


B.    f 


A, 


&12. 


730 


D,    -r^ 


V4  B, 


Br        = 

250     = 


250 


5,5 


M.;.  =  m;  =   <g3o  ^ 

D,  =  _L74^^ 

icio(D,/m;)=  2.1  .o  % 

ty=  O.S5 


m;-d,: 


•  CZ] 


J 


Bt 


Step  3         Thru  Movement  from  Q^ 


Conflicting  Flows  «  M«  ■ 

(from  Fig.  1) 

(Mr  &  Mf  are  used  in  Step  4) 
Critical  Gap  from  Table  2  T,  - 
Capacity  from  Fig.  2  = 
Adjust  for  Impedance 
Demand  = 
Capacity  Used  = 
Impedance  Factor  from  Fig.  3 


Bt-_J^51^ 
100(B^,)=    'S-l    fo 

p,«^i^2_ 

M,-Bt-^^5_^ 
i,HOfZr  DELAY fg"! 


Cr* 


«iA,  +  Ar  +  Ai  +  Bt  +  Bt  +  B;, 


M„-Mr.. 
.sec 

Mv.  » 

,  X  P,  X  P,'  =  Mj  =  . 

Cr- 

I(»(Ct/M,)  = 

Pa  = 


M.;*  =  Mi  = 

At  = 

too  (At/Mi)  = 

Pi= 

Mi  -  At  = 


D.   \ 


'/^B,  +  Br  +  Bt  +  At  +  Ar  +  A, 

M«.Mi.=  i230.^ 
_^j_£_sec 

Mv.^      ISO   ^ 
Ms,  X  Pi  X  P,  =  Mi  =     1^/    ^ 

IOO(DT/Mi)»   '?<3  5"% 
Pj=    ^-^3 


25 


Unsignalized  Intersection  Capacity  Calculation  Form  (continued) 


JL 

"ir 


Step  3  (Continoed) 


Cr   \ 


Dri 


v/ 


No  Shared  Lane 

Available  Reserve  « 

Delay  &  Level  of  Service  (Table  3) 


M,-CV  = 


Mi-Dr^ 


■  CD 


.d] 


Shared  Lane  with  Left  Turn 
See  Step  4 


Shared  Lane  Demand  = 
Shared  Lane  with  Right  Turn 
Capacity  of  Shared  Lane  = 

Available  Reserve  = 

Delay  &  Level  of  Service  (Table  3) 


M„  = 


C,  +  Cr  =  C„=_ 

(C«/M,)  +  (C,;Mj) 
M,,  =  _ 


m;3  = 


M,,  -  C- 


D, +  Dr=D„  =  _273_^ 

(D<i  +  Dr) 
(D,/Mi)  +  (DT/Mi) 


Step  4  Left  Tkirn  from  C/b 


Q^ 


D.^ 


Conflicting  Rows  =  M«  « 

(Mr  &  Mf  were  calculated  in  Step  3) 
Critical  Gap  from  Table  2  T,  = 
Capacity  from  Fig.  2  «« 
Adjust  for  Impedance 


Mr    +     Dt    +     D, 


\As,  X  P,  X  P,'  X  PJ  X  Pj'  =  M, 
H,  =  — 


Mf    +     Cr    +    C,    = 

I2i0  +    -     +    —     =    I230  ^ 

m'm,  X  p,'  X  p,  X  p,  X  p,  =  m; 

m;  =  _Z^5_^. 


No  Shared  Lane  Demand  > 

Available  Reserve  = 

Delay  &  Level  of  Service  (Table  3) 


M,-Ct^ 


m;  -  Dt  = 


■  CD 


y 


Shared  Lane  E)emand  = 
Shared  Lane  with  Thru 
Capacity  of  Shared  Lane  = 

Available  Reserve  = 

Delay  &  Level  of  Service  (Table  3) 


Cr  +  Ct  -  C,i  -  _ 

(Ct  +  CO 
(Cw'M,)  +  (Ci/Mj 

M«  -  C„.  -  _ 


M;4 


Or  +  Di  -  Dn  -    ^^2. 

(Dr/Mi)  +  (Dl/M;)        ^ 
M«.^^ 


•1=: 


Shared  Lane  Demand  = 
Shared  Lane  with  Thru  &.  Right 

Capacity  of  Shared  Lane  " 


Available  Reserve  • 

Delay  &  Level  of  Service  (Table  3) 


C,  +  Q.  +  Ct  =  C, 


D,  +  Dr  +  D,    =  Djrn  = 


C,  +  Cr  +  Ct 


(C(,/M,)  +  (Cr/Mj)  +  (QJU^) 

Mij«  —  C(Ri  *■ ,c* 


m::u  = 


D,  +  Dr  +  Dt 


(D«/M;)  +  (Dr/Mi)  +  (Di/M,) 
MJj4  -  Dart  " »r* 


■im 


l^erall  Evaluatioa 


2^ 


Intereection 
Location  Plan: 

t 


Unsignaiized  Intersection  Capacity  Calculation  Form 


JL 


10'i 


D 

210 


Zt^ 


iCOLUMBUS 


_340_ 
■  34-0 


Counts: 

nay     \^£EKDAr 

t;,.,,   PM    PSAK.   hour 

Control    ^r^P  -$/<SAy 

Prevailing  Speed   -?<^  ^f^^ 


Approach 
Movement 


Volume 


pch  i-^tTjtole  II 


A-^ 


Hourly  Demand  Traffic  Volumes  from 

— T^- 


Al  J 


^S'f 


B.  r 


/30 


Br  — 


550 


B,  V. 


Ci^ 


C  '"^^ 


Crf 


c.r 


D  -^ 


D, 


2  75 


23^ 


Or\ 


i^l8 


<i.4'7 


^kJ 


I  "15 


206 


Step  I  Right  TVirn  from  C/D 


Conflicting  Flows  =  Mh  = 

(from Fig.  I) 
Critical  Gap  from  Table  2  T,  = 
Capacity  from  Fig.  2  = 
Demand  = 
Capacity  Used  = 
ImpeJaiKe  Factor  from  Fig.  3  = 
Shared  Lane  -  See  Step  3 


No  Shared  Lane  -  Available  Reserve 
Delay  &  Level  of  Service  (Table  3) 


Step  2  Left  "nim  nrom  B/a 


Confliaing  Rosvs  =  M^  = 

(from Fig.  I) 
Critical  Gap  from  Table  2  T,  = 
Capacity  from  Fig.  2  « 
Demand  « 
Capacity  Used  = 
Impedance  Factor  from  Fig.  3  = 
Available  Reserve  = 
Delay  &  Level  of  Service  (Table  3) 


V4  A, 


D«  ^ 


Vi  B, 


.sec 


M^  *  M, 

C. 

100  (C*^,) 

p. 


M,  -  C, 


B.  r 


Step  3         Thru  Movement  from  C/D 


Conflicting  Flows  »  M«  * 

(from  Fig.  1) 

(Mr  &  Mf  are  used  in  Step  4) 
Critical  Gap  from  Table  2  T,  = 
Capacity  from  Fig.  2  • 
Adjust  for  Impedance 
[)emand  ^ 
Capacity  Used  = 
Impedance  Factor  from  Fig.  3 


.^3o_^ 


PC* 


=  M,  =  ^£^ 

IOO(BJM,)°    /'^■■f  % 
P.=  ^-37 
M,  -  Bt  =   ^^f-  «* 


5,5 


■        Br        = 

5-^k3    =   34^:^^ 
m;.  =  m;  =  75"^  ^ 

ioo(Dj,/m;)  =  XZi^% 
p,-=  ceo 


m;-d. 


A.    J 


Br 


M;.  =  Mi  =  . 
Ai-. 
100  (At/Mi)  =  . 
P.'= 
Mi  -  At  = 


Cr* 


WA, 


■  At  +  Bt  +  Br  +  B, 

■ + + + 

M(#  »  Mr  " OT 


,  X  Pj  X  Pj  =  Mj  = 

Cr- 

100(Ct/Mj)  = 

P,  = 


Dr   ♦ 


'/4B„  +  Br  +  Bt  +  Aj.  +  Ar  +  A, 

-    -t.-SgO-t./SO-t-  ^+3^4.^1^ 

_^j-C_sec 

M;.  X  P,'  X  P,  =  Mi  =  JJ±-^ 

Dr=^^^ 

100(DT/Mi)=   227   % 
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Unsignalized  Intersection  Capacity  Calculation  Form  (continued) 


_JL 


Stq>  3  (Continued) 


Cr   t 


Dri 


No  Shared  Lane 

Available  Reserve  = 

Delay  &.  Level  of  Service  (Table  3) 


M,-C,= 


MJ-Dr  = 


Shared  Lane  with  Left  Turn 
See  Step  4 


Shared  Lane  IDcmand  = 
Shared  Lane  with  Right  Tum 
Capacity  of  Shaa-d  Lane  = 

Available  Reserve  = 

Olay  &  Level  of  Service  (Table  3) 


M,a  = 


C,*Cr  =  C^=_ 

(Q  +  Cr) 
(C,/M,)  +  (Cr/M3) 


m;3  = 


Mu  -  C„  = 


D,  +  DT=D»r  =  -^^^^ 

tD/>  *  Dr) 
(D,/M;)  +  (Dr/Mi) 


Step  4  Left  "nirn  frooi  C/D 


Q  ^ 


D.  ^ 


Conflicting  Flows  =  M^  = 

(Mr  <&  Mf  were  calculated  in  Step  3) 
Critical  Gap  from  Table  2  T,  = 
Capacity  from  Fig.  2  « 
Adjust  for  Impedance 


Dr 


M^,,  X  P,  X  F^  X  p;  X  Pj'  =  M4 
M,  = 


Mf    +     Cr    +    C,    = 

7.0  ^ 

MJto  X  p,'  X  p,  X  p,  X  Pj  =  m; 


No  Shared  Lane  Demand  = 

Available  Reserve  = 

Delay  &  Level  of  Service  (Table  3) 


M,-Ci^ 


Dt 
m;  -  Dt 


•□ 


Shared  Lane  Demand  = 
Shared  Lane  with  Thru 
Capacity  of  Shared  Lane  = 

Available  Reserve  = 

Delay  &  Level  of  Service  (Table  3) 


M«  = 


Cr  +  C,  =  C„.  .  _ 

(Cr  -t-  CJ 
(Cr^M,)  +  (CJM,) 


ML  =  - 


M«-Cr 


Dr  +  Dj.  =  Dn  =   ^-^^ 

DT-*-Dt 

(Dj/Mi)  +  (Dl/M;) 


FAiLu/?e fTH 


Shared  Lane  Demand  = 
Shared  Lane  with  Thru  &  Right 

Capacity  of  Shared  Lane  = 


Available  Reserve  • 

Delay  <&  Level  of  Service  (Table  3) 


C/,  +  Cr  +  Ct 


D,  +  Dr  +  Di  =  D^  = 


M,«  = 


C,  +  Cr  +  Ct 


(C,/M,)  +  (Ct/M,)  +  (Ct/M,) 


m;,,= 


D,  +  Dt  *  Dt 


(D»/M;)  +  (Dr/Mi)  +  (Dt/Mi) 
M;«-Djr„.- «* 


Overall  EvaJuatioa 


zs 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection    soyLsro/^  ^t  I pAf^r^ourH  ^t. 


Design  Hour     am    ps/^k 


Problem  Statement      No-3uiub  n^a^) 


Step  1.  Identify  Lane  Geometry 


T 


Approach  3 


\3oYlST0N 


At 

t[t|f 

1       1 
)proacri  4 

Step  4.  Left  Turn  Check 


1.  Number  of 
ctuncc  inicr\als 
per  hour 

b.  Left  turn  capacity 
on  change  interval, 
in  tph 

c.  G/C 
Ratio 

d.  Oppo^inp  \ illume 
in  vph 

e.  Ixfl  turn 
capacity  on 
green,  in  »ph 

r.  Left  turn 
capacity  m  \ph 
(b  ♦  el 

(.  Ixft  turn  volume 
in  vph 

h.  I>  volume  >  capac- 
ity (g  >fr 


MA 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

P.isMhIe  \..lumc  .\J)u>(cil 

Probable        Critical  Carryover      Cntical 

Phase  Volume  to  next  Voiume 

in  \ph  phav: in  vph 


MA 


Step  2.  Identify  Volumes,  in  vph 


Approach  3 


bt'. 11^ 


♦    K  I 

Approach  4 


Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 
1 


'Z?? 


302.  — > 
2S1  V"^^^ 


1- 
1 


tJ- to  OQ 


Approach  4 


Step  7.  Sum  of  Critical  Volumes 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  7  with  Table  6) 


Step  9.  Recalculate 


Ceomeine  Change 
Signal  Change  _ 
Volume  Change  


Step  3.  Identify  Phasing     ^  ^ 


AIB2 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 

Approach  3 


Comments 


A4 


pet>. 

T 


3^2 


A1  — »     A3   I 
A2-»-       A4    f 


B1   ^    83"^ 
82  ^     84    L. 


Approach  4 
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Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection    soycsro/^  -st  j oart/^outh  sJtt 


Design  Hour     FM     PZ^K 


Problem  Statement      aj^--5U'l/>  //^88) 


Step  1.  Identify  Lane  Geometry 


T 


Approach  3 


BO-YLiTON 


-2> 


^ 


II 
1 1 


Approach  4 


Step  4.  Left  Turn  Check 


1.  Number  of 
chance  micrvjK 
per  hour 

b.  Left  lum  capacity 
on  change  interval, 
in  \ph 

c.  G/C 
Ratio 

d.  Oppt»Mnp  vtiJumc 
iiT  \ph 

e.  Ixft  turn 
capacity  on 
green,  in  vph 

f.  Left  turn 
capacity  in  \ph 
(b  ♦e) 

g.  I  .eft  turn  solume 
in  vph 

h.  Is  volume  >  capac- 
ity (g  >fr 


MA 


Step  6b.    Volume  A  djustment for 
Multiphase  Signal  Overlap 

Pi)>«ihle          X.ilunic           AJjiiNicd 
Probable        Critical           Carryover      Criiical 
Phase             Volume          lo  next           Volume 
in  %ph phj^tf in  \ph 


MA 


Step  2,  Identify  Volumes,  in  vph 


Approach  3 


Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 
"1 


y3^ 


CM 

> 

r 

£ 

Q 

< 

<| 

Approach  4 


r~  r^  M 


£07-^' 


■^  \^  0- 


tn  «o 


Approach  4 


Step  7.  Sum  of  Critical  Volumes 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  7  with  Table  6) 


Step  9.  Recalculate 


Ccomeinc  Change 

Signal  Change    

Volume  Otange  


Step  3.  Identify  Phasing 


3<p 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 


Comments 


A I  52 


A4 


peo. 

5'<i7 


A1  -*     A3   I 
A2<^       A4    f 


B1  |—  as"*! 

82  _>     B4   U 


Approach  4 
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Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection     soylstosj  ^t.  lcLAfe^'^i:>o/^  ^rr 
Problem  Statement      //o-3U'l.o  (i^3d) 


Design  Hour    AM    FSfiK 


Step  1.  Identify  Lane  Geometry 


t 


Aoproach  3 


4,      I    -if 


BOYLSrOKl 


V 


Step  4.  Left  Turn  Check 


i.  Number  of 
chance  imcnjl* 
per  hour 

b.  Left  turn  capacity 
on  change  interval, 
in  iph 

c.  G/C 
Hatio 

d  Opposini;  volume 

mvph 
e.  l^fl  turn 

capacity  on 

green,  in  vph 
r.  Left  turn 

capacity  in  vph 

(b*  el 
g.  (.eft  lum  volume 

in  vph 
h.  I>  volume  >  capac- 
ity (g  >fr 


NA 


Step  6b.    Volume  A  djustmentfor 
Multiphase  Signal  Overlap 

PinHihlc          Volume           AJjuMcd 
Probable        Critical           Carryover      Cniical 
Phase             Volume          lo  next           Volume 
in  vph phavtf in  vph 


MA 


Step  2.  Identify  Volumes,  in  vph 


Approach  3 


Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 


1 


475— > 
.476  — > 


>3 


LT- 


ru  .  /0S3 

BT.    300 


Approach  4 


\30O 


Approach  4 


Step  7.  Sum  of  Critical  Volumes 


lll'=l 


vph 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  7  v>iih  Table  6) 


Step  9.  Recalculate 


Geometric  Change 
Signal  Change  __ 
Volume  Change  


Step  3.  Identify  Phasing 


•i^ 


3^ 


A3B4 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 

Approach  3 


Comments 


A\ 


P^O- 

T 


^73^ 


A1  -^     A3   I 
A2<»-       A4    f 


B1  ^  sa"^ 

82  _>     B4   L- 


Approach  4 
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Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection     soylstokj  <5r.  /(^(.A/e^/upoAj  ^r 
Problem  Statement       a/^-  3u/lo  //98/?) 


Design  Hnnr     /^A/    FeAK 


Step  1.  Identify  Lane  Geometry 


Approach  3 


J,      I   ■]f 


soYLsroKi 


^ 


Approach  4 


Step  4.  Left  Turn  Check 


i.  Number  n( 
chance  inicr\aK 
pvr  hour 

b.  Left  turn  capacity 
on  change  interval. 
in  iph 

c.  G/C 
Ratio 

d.  Opp«>Mn|!  VKlume 
inxph 

e.  Ixh  turn 
capacity  on 
freen.  in  v^jh 

r.  Left  turn 

capacity  in  \ph 

(h*e» 
(.  I^ft  turn  volume 

in  vph 
h.  Is  volume  >ap»e- 

ity  (g  >r»'' 


12  3  4 


WA 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

PiisMhIc  Vtilunw  AJiuMcd 

Probable        Critical  Carryover      Critical 

Phaje  Volume  to  next  Volume 

in  \ph phavf in  \ph 


MA 


Step  2.  Identify  Volumes,  in  vph 


Approach  3 


Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 


Step  7.  Sum  of  Critical  Volumes 

4-73  ♦  4-78  .   —      ♦     — 
-     f^<^     vpK 


f         '      ' 

IT. 

T»  .  I/2Z 

PT.  250 

♦ 

!:;  E  £■ 

Approach  4 

4-73-^ 
4l(p  -^  iifO> 


Step  8.  Intersection  Level  of 
Service 

(compart  Step  ^  with  Table  6) 


Step  9.  Recalculate 


Approach  4 


Geometric  Ounfe 
Si(nal  OunfC    __ 
Volume  Oianfc  


Step  3.  Identify  Phasing     ^ 

A3B4- 


l^ 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 


Comments 


Al 


pet>. 

Approach  3 


476 


A1  — »     A3   \ 
A2<*-       A4    f 


B1   ^    83"^ 
82  _i     B4    L. 


Approach  4 


3Z 


Critical  IVlovement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection     v^r  jam^^  av£.     oart/^outh  ^t. 


^ 


Design  Hour    AM    P£AK 


Problem  Statement      ^o-Ba/Lb  n^86) 


Step  1.  Identify  Lane  Geometry 


t 


Aporoach  3 


u 


ST,  JAM£<, 


3L/l4t>£Aj  ST, 
MA'ii).  PiK£ 

/eAMP 

HUKiriAJdrTON 


^WFf 


I  1 1 


Approach  4 


Step  4.  Left  Turn  Check 


i.  Number  of 

ctuncr  micr\al» 

per  hour 
t).  Left  turn  capacity 

on  change  inteml. 

in  vph 
c.  G/C 

Rado 
d  OppoMnj:  MiluiiK 

in  vph 

e.  Ixfl  turn 
capacity  on 
jreen.  in  vph 

f.  Left  lum 
capacity  in  \ph 
(b^el 

i.  Ixft  turn  volume 

in  vph 
h.  !>  volume  >capae- 

icy  (g  >fr 


Step  6b.    Volume  Adjustment  for  \ 
Multiphase  Signal  Overlap  j 

Pi»Mhie          Volume           AJjumcU 
Probable        Critical           Carrvover      Cniical 
Phase              Volume          lo  next            Volume 
in  Nph phav; in  vph 


Step  2,  Identify  Volumes,  in  vph 


Step  5.  Assign  Lane  Volumes, 
in  vph 


Approach  3 


T 


RT  » 

/^s- 

TH  • 
LT« 

813 

— 

i,. 

Approach  3 


CO  i^ 


LT- 

TW  . 



♦ 

V) 

1 

RT  . 

•-It 

Approach  4 

^']  ttt 

f^!^  \0  Vo  Vft 

1 


Approach  4 


Step  7.  Sum  of  Critical  Volumes 

437  .  3^1  ,    -     .    - 
,    733     ,pH 


Step  8.  Intersection  Level  of 
Service 

(compare  .Step  7  with  Table  6) 


Step  9.  Recalculate 


Gcomeinc  Chanfe 

Sifrul  Change   

Volume  Change  


Step  3.  Identify  Phasing 


^(p 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 


Comments 


A-Z 


A2. 


^t        A4-B3 


Approach  3 


^     ^t 


A3  A4  85 


<-  437*1 


A1 
A2- 


A3  I 

A4    t 


B1   |—    83"^ 
82  _i     B4    L. 


t       r 


Approach  4 
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Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection    v^r  jam^s  av£.     da/^t^quth  ^r. 


Design  Hour   Fm    peak 


Problem  Statement      ajo-buico  rif&d) 


Step  1.  Identify  Lane  Geometry 


t 


U 


6T.J»M£<, 


/^Ai>i>.  PiK£ 
/!AMP 


J 

/ 

1  1  1  1 

Approach  4 

Step  4.  Left  Turn  Check 


t.  Number  of 
chance  inicnjis 
per  hour 

b.  Lcfl  lum  capacity 
on  change  inienal. 
in  \ph 

c.  G/C 
Raiio 

d.  Opp4>Mn|:  \oliime 
in  \ph 

e.  Ixfl  turn 
capacity  on 
green,  in  vph 

f.  Left  turn 
capacity  in  \ph 
(h  ♦  el 

g.  \jth  turn  Nolume 
in  vph 

h.  W  volume  >  capac- 
ity (g  >fr 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 


Pl.SMhiC 

\  .ilumc 

AJiuMcJ 

Probable 

Critical 

Ca  rp.  over 

Critical 

Phase 

Volume 

to  next 

Volume 

in  \ph 

phav; 

in  ^ph 

Step  2.  Identify  Volumes,  in  vph 


Approach  3 


T 


AT  « 

25^ 

TH  « 

/ns 

UT« 

Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 


CO  ^J 


J^^ 


V-. 


± 


Approach  4 


^ 

^l 

tn 

V) 

1 

^ 

^ 

1-   I  •- 

t- 

IC 

1 


Approach  4 


Step  7.  Sum  of  Critical  Volumes 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  ^  with  Table  6) 


Step  9.  Recalculate 


Ceomeinc  Change 

Signal  Change    

Volume  Change  


Step  3.  Identify  Phasing         . 


<r- 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 


Comments 


A-Z. 


AZ 


^t 


A4-63 


Approach  3 


^    ^t 


A6,A463 


Sff 


A1  — »     A3   I 
A2-^       A4    f 


B1   ^    83"^ 
B2  _i     B4    L. 


Approach  4 


3f 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection     >5r.  ^jA/yt^^  a^s  /<::LAf?£NDo/<J  <5t. 


Problem  Statement 


r 


Design  Hnnr    AM     Psr^x 


Step  1.  Identify  Lane  Geometry 


■? 

Approach  3 

i 

1 

4.  1  -^ 

.6r.jAf^es 

^ 


Approach  4 


Step  4.  Left  Turn  Check 


I.  Number  of 
chance  rnicnjK 
per  huur 

b.  Left  turn  upaciiy 
on  change  inier\al. 
in  \ph 

c.  G/C 
Ratio 

d.  Opp»>Mnp  Milume 
in  \ph 

e.  Ixfl  turn 
capacity  on 
grren.  in  vph 

r.  Left  turn 

capaoty  in  \ph 

(h»  el 
g.  txfl  turn  \olume 

in  vph 
h.  Is  volume  >  capic- 

iiy(g  >fr 


MA 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

Pi^^ihle          N.ilumc           AJjusicd 
Crobable        Critical           Carryover      Criiical 
Phase             Volume          to  next           Volume 
in  \ph phg^ in  vph 


KJA 


Step  2.  Identify  Volumes,  in  vph 


Step  5.  Assign  Lane  Volumes, 
in  vph 


^  CO 


Approach  3 


T 


Approach  3 


<^i 


> 

1      1 

LT. 

___ 

TW  . 

♦ 

RT« 



^    E    c 

Approach  4 

-215 
zos^ 


^ t 

Approach  4 


Step  7.  Sum  of  Critical  Volumes 

<^/4   .  215  ♦    --     ,    — 
s    33^^     vph 


Step  8.  Intersection  Level  of 
Service 

(compare  Slep  ^  wiih  Table  6) 


Step  9.  Recalculate 


Ceomeinc  Change 

Signal  Change    

Volume  Change  


Step  3.  Identify  Phasing 


2^ 


A3 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 

Approach  3 


Comments 


AZBI 


T 


275 


A1  — M.     A3   \ 
A2.*-       A4    f 


81   ^    B3"^ 
B2_>    34   U. 


Approach  4 


35- 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection     vsr.  ^/^/t^es  avs.  J<::l/^rsnoo/<i  <5t. 
Problem  Statement     Ajo-Buicb  //^Bft) 


Design  Hour    ^m    pstak 


Step  I.  Identify  Lane  Geometry 


^  i 


\6r.JAA^£5 


^ 


Approach  4 


Step  4.  Left  Turn  Check 


i.  Number  of 
ctuncr  inicr\jls 
(XT  hour 

b.  Lcfl  turn  capaciiy 
on  change  interval, 
in  \ph 

c.  G/C 
Ratio 

d.  Opp«'*'np  M'lumc 
m  \ph 

e.  Ixft  turn 
capacity  on 
jreen.  in  vph 

f.  Left  turn 
capacity  in  \ph 
(b  ♦  el 

f.  Ixft  turn  volume 
in  vph 

h.  Is  volume  >  capac- 
ity (g  >  fr 


MA 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

Po>»ihl<:          \  .ilunic           AJjunIcJ 
Probable        Critical           Carryover      Crmcal 
Phase             Volume          lo  next           Volume 
in  vph phavtf in  vph 


MA 


Step  2.  Identify  Volumes,  in  vph 


'SiV) 


Approach  3 


T 


> 

1      1 

LT-. 

^_ 

TW. 

_^ 

RT- 



♦ 

!:   5   = 

Approach  4 

Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 

-^ — 


i^i 


w    ^ 


2<^5, 


Approach  4 


Step  7.  Sum  of  Critical  Volumes 

S33   «  37/  .    -      .    — 
._l24_vph 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  7  with  Table  6) 

I   B    I 


Step  9.  Recalculate 


Ceomeinc  Change 

Signal  Change    

Volume  Change  


Step  3.  Identify  Phasing 


24> 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 


Comments 


A3 


A2SI 


Approach  3 


3^1 


A1  _».     A3   I 
A2—       A4    f 


B1  ^    83*^ 
82  _>    84   L. 


Approach  4 


Siff 


Critical  Movement  Analysis:  PLANNING 
.   -  Calculation  Form  1 

Intersection    Hu^Jr/K/&roAJ  as/e.  jws^r  a/si^to^  <sr.        Design  Hour   a/^   psak 
Problem  Statement     aj^- build  ^/'=f88) 


Step  1.  Identify  Lane  Geometry 


I    I 


\^U/^/A/(,7VfJ 


^ 

Appro 

•ch  4 

Step  4.  Left  Turn  Check 


i.  Number  nf 
ch;incr  inicnals 
per  hour 

b.  Lcfi  lum  capacity 
on  change  interval. 
,n>ph 

c.  G/C 
Ratio 

d  OppiiMnp  M>lumc 

in\ph 
c.  Ixft  turn 

capacity  on 

grcrn.  m  vph 

f.  Left  turn 
capacity  in  \ph 
(h*  el 

g.  Ixft  turn  \oluine 
In  vph 

h.  W  volume  >  capac- 
ity if  >  fl? 


1  2  3 


\^A 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 


I'robable 
Phase 

Pl.^Mhlc 
Critical 
Volume 
ln^ph 

\  Illume 
Carryover 
lo  next 

phav: 

AJjUMCj 

Cruical 
Volume 
m  vph 

eie-z. 

124 
(62) 

144 

-124 
ZO  (3\^ 

124- 

A2BI 

ZO 
(&i) 

-  20 

20 

AIAZ 

r38(A0oC  Zi'ICaz) 

235 

A3B4 
A465 

G>'^  (AS) 

+  34(6?') 
1(33      OR 

342  ('A4) 
-f6.^(B4) 

+0S 

408 

S'/ep  2.  Identify  Volumes,  in  vph 


x3 

Approach  3 
\ 

^    X    t- 
C     K     ^ 

^ 

RT  • 

"fo 

TH  « 

^^3 

/4-f 

TM.455 


Approacn  4 


^ 

(^• 

t^ 

^ 

Wi 

0 

^sj  -1 

t-    I   t- 

t- 

E 

5/cp  5.  Assign  Lane  Volumes, 
in  vph 

Approtcft  3 


T 


124  *r^  2/5 


/24^ 
234^^2/7 


«— 23^7 

^  /4^ 


Approach  4 


^/ep  7.  Sum  of  Critical  Volumes 

124-   ,     20    ^  238  ,   ^H>8> 


5/ep  8.  Intersection  Level  of 
Service 

(compare  Step  7  with  Table  6) 


Step  9.  Recalculate 


Ceometnc  Change 

Signal  Change    

Volume  Change  


Step  3.  Identify  Phasing     ^  ^ 


_:^      >r 


oe.  ^ 


51  SZ 


AI62  oe.  A25I 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 

Approacti  3 
1 


Comments 


AIAZ 


i^ 


Ae»B4 


^^ 


hi. 


A3g4.A4-S? 


3'P 


A1  — ».     A3   j 
A2-*-       A4    t 


B1  |—    B3"^ 
82  _i     B4   L. 


Approacn  4 
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Critical  Movement  Analysis:  PLANNING 
.   -  Calculation  Form  1 

Intersection    HuNTifjerofj  ave  l^esr  NswroN  <5t.         Design  Hour    />/   peak 
Problem  Statement       ^o-euiLb  ri'^aa) 


Step  1.  Identify  Lane  Geometry 


Approach  3 


^lill. 


\i4utjnKi(,rohi 


_7> 

— > 

-ST* 

4> 

^^ 

^ 

Appro 

ten  4 

Step  4.  Left  Turn  Check 


i.  Number  of 
ctunce  intrnjK 
per  hour 

b.  Left  lum  capacity 
on  change  inierkal. 
in  \ph 

c.  G/C 
Ralio 

d.  Opp<iNinp  \nlunw 
in  \ph 

e.  Ixfl  lum 
capacity  on 
green,  in  vph 

r.  Left  (urn 
capacity  in  \ph 
(b  ♦  e) 

g.  Ixfl  lum  \olume 
In  vph 

h.  li  volume  >  capac- 
ity (g  >f)7 


WA 


Step  6b.    Volume  A  djustmentfor 
Multiphase  Signal  Overlap 

roxihlc  Volume  AO)tiMcd 

Probable        Critical  Carryover      Criiical 

Phase  Volume  to  next  Volume 

in  \ph  phj«: in  vph 


BlS^ 


A2B1 


/AIA2. 


A3  3^ 
AA-B3 


1 46 


4J0 

-i4iS 


515 
-Z(o2. 

113  ^AZ) 


3I7(:ai)  ok    )|9(A2) 


26.4  ("A  3)      2067('A4) 
+  37  (B3)    -t-141  (e>4) 

30I       <?(?    347 


I4S 


262 


317 


347 


Step  2.  Identify  Volumes,  in  vph 


^ 

^ 

^_ 

^ 

5 

...      1 

H     I     t- 

X 

1- 

^ 

J 

Approach  3 


RT  . 
LT- 

//S 

^75 

4-/0  ■ 

LT-     /^S 
TH.    572 

♦ 

1 

Approach  4 

—     r-     >- 

S^e;?  5.  Assign  Lane  Volumes, 
in  vph 


Approach  3 


//8 


i"/ep  7.  5u/n  o/  Critical  Volumes 

/4S   «  g<^2.  3/7   .  34-7 


IO-14- 


vph 


I4&^ 
317  -^ 

<4^ 


2-Z&^  3'Hr> 

315    -i 
375 


5/ep  5.  Intersection  Level  of 
Service 

(compare  .Step  7  wiih  Table  6) 


LI 


M 
Approach  4 


Step  9.  Recalculate 


Geometnc  Change 
Signal  Change  _. 
Volume  Change  


Step  3.  Identify  Phasing 


-T        ^ 


5(p 


51  gZ 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 

Approach  3 
1 


Comments 


°'^  ^    A\BZ  og.  AZei 


AIAZ 


i^ 


A^34 


^S> 


VL 


A3g4^A4Bi; 


3^ 


Ai  _»   Aa  I 
a:.*-    a4  f 


B1  ^    83"^ 
82_f     84    L. 


Approach  4 
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Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection  HuNnMaro/^  a^s.  I ^xerei^  .5r 
Problem  Statement       nq-suilo  n^ss) 


Design  Hour    am    P£Ak 


Step  1.  Identify  Lane  Geometry 


Step  4.  Left  Turn  Check 


ADOroacti 


a.  Number  of 
cluncc  mtcrvjK 
ptr  hiiur 

b.  Left  turn  capacity 
on  change  interval, 
in  iph 

c.  G/C 
Ratio 

d.  Opp»Mnp  Miliimc 
in  \ph 

c.  Ixfl  turn 
capacity  on 
frern.  in  vph 

f.  Left  turn 
capacity  in  \ph 
(h  ♦«) 

{.  Ixfl  lum  \olumc 
in  vph 

h.  W  volume  >  capac- 
ity (g  >  fl" 


Step  6  b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

CosMhlc          \  .ilumc           AJjuMcU 
I'robable        Criiical           Carryover      Cruicai 
Phase             Volume          lo  nest           Volume 
in  \ph phjv; in  >ph 


MA 


Step  2.  Identify  Volumes,  in  vph 

exerefz  sr. 

»  t(\  \ri 

N  -    - 


^    i     {, 


Step  5.  Assign  Lane  Volumes, 
in  vph 


to  vr>  \ri 
<o  «^  \r> 


^  ISO 


d'^z 


^   i   I, 


<-  230 
,^  ISO 


^H 


Step  7.  Sum  of  Critical  Volumes 

2^&  «  ISO  ,  156  >     — 

-       1:^33       vph 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  7  wiih  Table  6) 


Step  9.  Recalculate 


Ceomeinc  Ounft 
Signal  Change  ^_ 
Volume  Change  


Step  3.  Identify  Phasing 


i(p 


A\A'L 


^ 


^ 


i^. 


HL 


A3  64.A483 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 


3^ 


Comments 


*   YI£lO  Si£3SJ  COMTf?0LLec> 


A1  -»     A3   ^ 
A2-*-       A4    f 


B1   ^    83"^ 
82  _i     84    L- 


J^ 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection  huntimoton  av£  I ^xsts'/^  <5t- 
Problem  Statement       ^o- build  f/^sd) 


Design  Hour    pm    P£Ak 


Step  1.  Identify  Lane  Geometry 


Step  4.  Left  Turn  Check 


a.  Number  of 
chance  micnal^ 
JKT  hour 

b.  Left  turn  capacity 
on  change  interval, 
in  \ph 

c.  G/C 
Ratio 

d  Oppii^np  I  Illume 

m  \ph 
e.  \xi\  turn 

capacity  on 

|reen.  m  >T>h 
r.  Left  tuiTi 

capacity  in  \ph 

(h  ♦  e) 
g.  I^ft  turn  \  Glume 

in  vph 
h.  I>  volume  >  capac- 
ity (g  >fr 


Step  6b.    Volume  A  djustmentfor 
Multiphase  Signal  Overlap 

PosMbIc          \  .ilunic           AJjuMcd 
Probable        Critical           Carryover      Criiical 
Phase             Volume          to  nt\i           Volume 
in  vph phase in  vph 


MA 


Step  2.  Identify  Volumes,  in  vph 

exeTee  sj. 


00      So 


-  o 


7*?^ 


coPLSy  Place 


Step  5.  Assign  Lane  Volumes, 
in  vph 


eo        00 


Step  7.  Sum  of  Critical  Volumes 

Z'lS  ,  636 ,    —     .    — 
-     333     vph 


Z0>5 
2(t>6 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  7  v»iih  Table  6) 


> 


y\[Si- 


«<°" 


Step  9.  Recalculate 


Geometric  Change 
Signal  Change    __ 
Volume  CTunge  


Step  3.  Identify  Phasing 


i(p 


AIAZ 


<^ 


ur 


^^ 


111 


A3B4A4S3 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 


3<p 


Comments 


^   YISlO  £I63KI  COhlTf^OLLBCi 


A1  -»     A3   ^ 
A2-*-       A4    f 


B1   ^    63"^ 
82  _>     84   L. 
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Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection     <5ruAi?r  ^r.  I  DA/^r/^ourH  ■st. 


Design  Hour   /in  P£ak 


Problem  Statement      AJo-Bu/Lb  (j<=f88) 


Step  I.  Identify  Lane  Geometry 


Approach  3 


\^sruAffr 


w> 


I  I 


Approacn  4 


Step  4.  Left  Turn  Check 


Approach 


a.  Number  of 
chance  inierval* 
per  huur 

b.  Left  turn  capaciiy 
on  change  interval, 
in  vph 

c.  G/C 
Ratio 

d.  Opp«»Ninp  \olumc 
in  \ph 

e.  l^fl  turn 
capacity  on 
%mn.  in  vph 

r.  Left  turn 
capacity  in  vph 
(b^el 

g.  Ixfl  lum  \olume 
in  vph 

h.  Is  volume  >  capac- 
ity (g  >fr 


MA 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

rii>Mhlc          \.i(umc           AJjiiMcd 
Probable        Cniical           Carryover      Cniical 
Phase             Volume          lo  next           Volume 
m  \ph phave in  vph 


NA 


Step  2.  Identify  Volumes,  in  vph 


Approach  3 


'N 

LT- 

3^3 

TH- 

lO'^fO 

RT- 

^^2. 

Approach  4 


r 

\o 

r- 

1 

,"N 

<) 

1 

^ 

M 

■   ■   ■ 

t-     X     ►- 

1- 

(C 

Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 


T 


38Z  -2^0 


N  t^ 


TtPf 

csiM  eg 
1 


Approach  4 


Step  7.  Sum  of  Critical  Volumes 

-  SOI  .,K 


Step  8.  Intersection  Level  of 
Service 

Icompare  .Step  7  with  Table  61 


Step  9.  Recalculate 


Ceometnc  Chanfe 

Signal  Change    

Volume  Change  _ 


Step  3.  Identify  Phasing 


3<i> 


AIS2. 


A4 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 

Approach  3 


Comments 


peb. 


T 


545^- 


A1  — ».     A3   I 
A2'»-       A4    t 


B1   |—    B3"*| 
82  -J     B4   L- 


t 
M 

^ L 

Approach  4 


^/ 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection     <5ruAf?T  ^r.  I  DA/?r^ouTf-i  ■sr. 


Design  Hour   /%y   F£-ak 


Problem  Statement      Ayo-su^LO  (I'^ad) 


Step  1.  Identify  Lane  Geometry 


Approach  3 


^ 


\SToAKr_ 


-— -rt 


Approtch  4 


Step  4.  Left  Turn  Check 


Approach 


a.  Number  of 
chance  tnirrvaK 
Pit  hi)uf 

b.  Left  turn  capacity 
on  change  interval, 
in  \ph 

c.  G/C 
Ratio 

d  OppoMnp  \oluiTW 

m  \ph 
e.  \jc(l  turn 

capacity  on 

(jeen.  in  vph 
r.  Left  turn 

capacity  in  \ph 

(h*  e) 
g.  I^ft  turn  \olume 

in  vph 
h.  Is  volume  >  capac- 
ity (g  >fr 


MA 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

l^ovMhlc          \  Illume           AOjuMcd 
I'robabk        Critical           Carryover      Critical 
Phase             Volume          to  next           Volume 
in  \ph phav; in  vph 


MA 


Step  2.  Identify  Volumes,  in  vph 


Approach  3 


LT.,/2/f, 
TH  .    ^7^ 
PT  .  5 Col 

♦ 

1 

>- 

I 

1- 

Approacn  4 

—    ^    >k 

Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 

"T 


5^2  — > 


S— ^6  2  -v^4l4 
<l        yt  ,a    _  148 


^/^ 


Step  7.  Sum  of  Critical  Volumes 

&(£>&,  2.00  ,  —      ■>    — 

r     3<^S>       vph 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  7  with  Table  6) 


Step  9.  Recalculate 


Geometric  Change 
Signal  Change    __ 
Volume  Change  _ 


Step  3.  Identify  Phasing 


3<p 


AIS2. 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 

Appr<»ach  3 


Comments 


AA- 


pec>. 

T 


(e>(i>& 


A1  — »     A3   I 
A2-«-       A4    t 


B1   |—    83"^ 
82  _i     B4   I.. 


Approacn  4 


^2- 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection     ^tuart  6r.  I ^LA/?e/j[>o/^  ■st. 


Design  Hour  AM  P£fiK 


Problem  Statement      ^o-Bun^b    098/9} 


Step  1.  Identify  Lane  Geometry 


^i 

■? 

Aporoach  3 

t 

•J 

1 

^6TUAIZT 

Step  4.  Left  Turn  Check 


Approach 


a.  Number  of 
cluncr  intcnah 
per  hour 

b.  Left  lum  capacity 
on  change  internal, 
in  \ph 

c.  G/C 
Ratio 

d.  Opp<»xinp  Miiumc 
in  \ph 

e.  Ixft  turn 
capacity  on 
fmn.  in  vph 

r.  Left  turn 
capacity  in  vph 
(h^el 

f.  I^d  turn  volume 
in  vph 

h.  Is  volume  >  capac- 
ity (g  >  rr 


WA 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

PiisMhIc  \.ilunic  AJjuMcd 

Probable        Critical  Carryover      Cniical 

Phase  Volume  lo  next  Volume 

in  \ph  phg^c in  vph 


MA 


Step  2.  Identify  Volumes,  in  vph 


M 

H 

t^ 

(Nj 

»0 

■  i :    1 

H 

-i 

) 

Approach  3 


l~ 

^ 

c 

£ 

a. 

a 

< 

<1 

PT.   g.^,^ 


f 


Approach  4 


Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 
~1 


30I 
30/  — » 

\Z35 


i  h^ 


Approach  4 


Step  7.  Sum  of  Critical  Volumes 

30I  ,  3^/  ♦     —     «     — 


6>6>Z 


vph 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  7  with  Table  61 


[Z 


Step  9.  Recalculate 


Geometnc  Change 

Signal  CTiange    

Volume  Otange  


Step  3.  Identify  Phasing 


2i> 


Al 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 

Approach  3 


Comments 


i^ 


A^64- 


T 


301  -^ 


A1  — »     A3   I 
A2-*.       A4    f 


B1   |—    83"^ 
B2  _>     B4    L. 


Approach  4 


^3 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection     <stuart  ^r.  I <^LA/?£AJbo^  ^t. 
Problem  Statement      Ayo-soicp  (i^&d) 


Design  Hour    FH  fsak 


Step  1.  Identify  Lane  Geometry 


Approach  4 


Step  4.  Left  Turn  Check 


AporoacM 


a.  Number  of 
chance  inicnaK 
per  hour 

b.  Left  lum  capacity 
on  change  interval, 
in  iph 

c.  G/C 
Ratio 

d.  Opposin):  volume 
m  »ph 

e.  I^cfl  lum 
capacity  on 
green,  in  vph 

f.  Left  turn 
capacity  in  \ph 
(b  ♦el 

g.  \th  turn  \olume 
in  vph 

h.  Ii  volume  >  capac- 
ity I  g  >fr 


WA 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

Pii>»ihlc  Volume  AJjuNicd 

Probable        Critical  Carryover      Critical 

Phase  Volume  to  next  Volume 

in  vph phase m  vph 


nja 


Step  2.  Identify  Volumes,  in  vph 


to 


Approach  3 


IT,      — 

PT.     1^5 

f 

Z 

H 

Approach  4 

—     r-     >k 

Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 


2^1 


V)    - 


Step  7.  Sum  of  Critical  Volumes 

2^=}/    >  40S.    "       .     - 

.      '^^^^      vph 


/;/ 


\/45 


Step  8.  Intersection  Level  of 
Service 

(compare  .Step  7  with  Table  6) 


Approach  4 


Step  9.  Recalculate 


Geometric  Change 

Signal  Change   

Volume  Change  


Step  3.  Identify  Phasing 


t^ 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 


Comments 


Al 


i^ 


A2B4- 


Approach  3 


2*7/ 


A1  -«.     A3   I 
A2<»-       A4    f 


B1   ^    B3"*l 
82  _>    84   U 


Approach  4 


^H- 


1 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection    com/yisu-s  a^£.  Iwesr  n£^ton  ^t 
Problem  Statement       Ayo-3u/cD  (i^isd) 


Design  Hour      am    ps:ak 


Step  1.  Identify  Lane  Geometry 


Approach  3 


A 


^OUJMBUS 


f^ 


Approtcn  4 


Step  4.  Left  Turn  Check 


Approach 


a.  Number  of 
chance  inimals 
per  hour 

b.  Left  turn  capacity 
on  change  interval, 
in  \ph 

c.  G/C 
Ratio 

d  OppoMO):  Mtlume 
in  \ph 

e.  Ixft  turn 
capacity  on 
grren.  in  vph 

f.  Left  turn 
capacity  in  vph 
(h*  e) 

g.  Ixft  turn  volume 
in  vph 

h.  Is  volume  >  capac- 
ity (g  >f)- 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

P.i»«hlc  \  ..lumc  Ad)iiMcd 

Probable        Critical  Carryover      Cntical 

Phase  Volume  to  next  Volume 

in  vph phave in  vph 


Ai32 


AiAZ 


A4B5 


ISO 
(B2) 


$3& 
-IgO 


356:  (A  I) 


3'5Cp     eg      26.67 
(Al)  (A-Z) 


14-1  (A3)         1-71  CA4) 


\80 


356 


2Cj>0> 


Step  2.  Identify  Volumes,  in  vph 


Approach  3 


BT  « 
TH  • 
LT. 

/20 

3^1 

I30 


Approach  -4 


^ 


Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 


T 


Step  7.  Sum  of  Critical  Volumes 

ISO  «  35(£>  ^  Za,(o  ,    — 


302. 


vph 


160 

SS(p  — » 


/ggV 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  7  with  Table  6) 


0- 


Approach  4 


Step  9.  Recalculate 


Geomeinc  Change 

Signal  Change   

Volume  Change  


Step  3.  Identify  Phasing 


2(p 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 


Comments 


AI6Z 


*>l» 


<^^■ 


Alg2,AZ 
A1&4A4B3 


5"36 


A1  -«.     A3  I 
A2<«-       A4    f 


B1   |—    83*^ 
B2  -J     B4    L. 


Approach  4 


4^ 


Critical  IVlovement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection    cocu/yiRus  a^£.  j^esr  /<jswton  ^t 
Problem  Statement       /^o-suiL.b  (i^sa) 


Design  Hour     pm    ps:ak 


Step  1.  Identify  Lane  Geometry 


Approach  3 


/. 


.^acuMBUS 


f^ 


Apprptcfi  4 


Step  4.  Left  Turn  Check 


i.  Number  of 
cluncc  inirr\jl^ 
IX-r  huur 

b.  Left  turn  capacity 
on  change  inienal. 
In  tph 

c.  G/C 
Ratio 

d.  Opposini:  volume 
in  \ph 

e.  Ixfl  turn 
capacity  on 
green.  In  vph 

f.  Left  turn 
capacity  in  \ph 
(b»  el 

g.  Ixfl  turn  volume 
in  vph 

h.  Is  volume  >  capac- 
ity (g>fr 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

Pi>>%ihlc          S.ilunic           AdjiiNicd 
Probable        Critical           Carryo\-er      Criiical 
Phase             Volume          to  next           Volume 
in  \ph phav; in  vph 


AlBZ 


A1A2. 


A3S4 
A46^ 


-166. 

no  (At) 


\10      ofi!     4S2. 


316,  (A3)       110  (A^) 
t   14  (6?)    4  181(54-) 

3^0    afZ.      t°i  I 


156? 


42Z 


930 


Step  2.  Identify  Volumes,  in  vph 


I  5 


Approach  3 
"1^ 


RT  • 
TH  • 
UT. 

123 

<6o7 



15^ 
4^5 


Approach  4 


Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 


Step  7.  Sum  of  Critical  Volumes 

._l^S_vph 


/5C 
326.  -^ 


3Z7 


/23  V 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  7  with  Table  6) 


Approach  4 


Step  9.  Recalculate 
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Approach  3 


T 


Step  7.  Sum  of  Critical  Volumes 

..UL 


vph 


— ^— ^VJ 


t^ 


Step  8.  Intersection  Level  of 
Service 

(compare  .Step  7  v«iih  Table  61 


iki. 


irvOv 

^ An 

Approach  4 


Step  9.  Recalculate 


Geometric  Change 
Signal  Change    ^_ 
Volume  Change  


Step  3.  Identify  Phasing 


3p 


AIB2 


A4 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 

Approach  3 


T 


r^>'-^ 


A1   — ».     A3   I 
A2.^       A4    t 


B1   ^    63"^ 
B2  _J    S4   L. 


39Z 


Approach  4 


Comments 


£^ 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection     soYL<>ro/<j  <5T.  /cci^/^sajdoaj  vStt 


Design  Hour  /f^*^  F£AK 


Problem  Statement  l9^&'  ^•///      ^^^^  ^r/^^e  ^AeA<ae) 


Step  1.  Identify  Lane  Geometry 


Approach  3 


4,     I  ^ 


\30YLS70KJ 


— > 


^ 


Step  4.  Left  Turn  Check 


».  Number  of 
cluncr  inicnjK 
per  hour 

b.  Left  lum  capacity 
on  change  interval. 
m  iph 

c.  G/C 
Ratio 

d.  Opposing  xiiluinc 
in  \ph 

c.  \xi\  turn 
capacity  on 
(reen.  in  vph 

r.  Left  turn 
capacity  in  \ph 
(h»el 

(.  Ixfl  turn  volume 
in  vph 

h.  Is  volume  >  capac- 
ity (?  >f»' 


MA 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

Cii>sihic  \  Illume  AJjuMcd 

Probable        Cntical  Carrjover  Crincal 

Phase  Volume  lo  next  Volume 

in  \ph  phav:  in  vph 


MA 


Step  2,  Identify  Volumes,  in  vph 


Approacfi  3 


TH  ■■ 
LT 


IT  • 

> 

TH  • 

/^r^ 

RT  • 

ZQP 

Approach  4 


Step  5.  Assign  Lane  Volumes, 
in  vph 


Approach  3 


HII 

^    'lO-i-     - 

^ 

"^L^^ 

Approach  4 

Step  7.  Sum  of  Critical  Volumes 

CVV  .^/73.    -     .    — 
,  //Z2-     „„, 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  ^  with  Table  6) 


Step  9.  Recalculate 


Geometnc  Chanfe 

Signal  Change    

Volume  Otange  


Step  3.  Identify  Phasing 


4.^ 


3<P 


A3B4 


P£0. 

Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 

Approach  3 
1 


Comments 


M7S 


A1  — »     A3   I 
A2-»-       A4    f 


81  ^    83"^ 

82  _J    84   L. 


Approach  4 


SI 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection     soylstokj  ^r.  lcLf^/?eKiDo\i  <5r 


Design  Hour   Py^^  P£AK 


Problem  Statement  l9?B'  Bc^^//    (6.^8  ^F^ce  e^j^Aee) 


Step  1.  Identify  Lane  Geometry 


^     I  -v 


^BOYLSrOkJ 


X" 


Acproacti  4 


Step  4.  Left  Turn  Check 


i.  Number  n< 

ctuncr  inicnal^ 

per  hour 
b.  Left  turn  capacity 

on  change  interkil. 

in  iph 
c.G/C 

Ratio 

d.  OpfHixini;  MiluiTK 
in  \ph 

e.  lift  lum 
capacity  on 
green,  in  v^ih 

r.  Left  turn 
capacity  in  \ph 
(h  ♦  e) 

g.  I^efl  turn  volume 
in  vph 

h.  I>  volume  >  capac- 
ity (g>0' 


MA 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

P^l^slhlc          Volume          Adjusted 
Probable        Critical           Carryover      Critical 
Phase             Volume          to  next           Volume 
in  \ph phave in  vph 


MA 


Step  2.  Identify  Volumes,  in  vph 


Approicfi  3 


RT  : 

TH  ■' 
UT 


IT.        — 
TH.   Ifl^ 

♦ 

1 

H 

Approacn  4 

Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 


^vi 


no 


Step  7.  Sum  of  Critical  Volumes 

s  lL3l vph 


Approacn  4 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  7  with  Table  6| 


Step  9.  Recalculate 


Ceomeinc  Change 

Signal  Change    

Volume  Change  


Step  3.  Identify  Phasing 


4.^ 


3(p 


A3B4- 


A\ 


Xv->X 

peo- 

A1  _».     A3   ^ 
A2-«-       A4    f 


B1   ^    83"^ 
B2-i     84   L. 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 

Approach  3 
~f 


Comments 


'>n 


Approacn  4 


S8 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 

Intersection     ^tt  jAM£t>  av£.  I  pARr/^oorH  ^r, Design  Hour  ///^  peak 

Problem  Statement  )9^B'Biy^/</   (^f8  ^face  6><^^^<^e) 


Step  1.  Identify  Lane  Geometry     Step  4.  Left  Turn  Check 


Approach  3 


^J 


\J,T.  JAMEj 


/^Aii.  PiK£ 

/?AMP 
A^£. 


1 1 1 1 


Approach  4 


i.  Number  of 
ctuncc  inicnjis 
per  hour 

b.  Left  lum  capacity 
on  change  inierval. 
in  vph 

c.  G/C 
Ratio 

d  OppoMnp  M<Uime 
in  \ph 

e.  Ixfl  turn 
capaaly  on 
green,  in  vph 

f.  Left  lum 
capacity  in  ^ph 
(h*  e) 

g.  Ixfi  lum  volume 
in  vph 

h.  U  volume  >  capac- 
ity (g  >fr 


Step  6b.    Volume  A  djustmentfor 
Multiphase  Signal  Overlap 

^ll^»lbic          Volume  Adju>icd 
Probable        Critical           Carryover      Cniical 
Phase             Volume          to  next  Volume 
in  sph pha^' in  vpn 


Step  2.  Identify  Volumes,  in  vph 


5  i 


Approach  3 


T 


LT'     — 


Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 


^: 


n 
7T 


kTTZ 


/V-T 


J_ 


Approach  4 


y 

S 

1 

^ 

^'J 

^  5  £ 

,vuxv 


Approach  4 


Step  7.  Sum  of  Critical  Volumes 

=  zZZ_  vph 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  7  with  Table  6) 


Step  9.  Recalculate 


Ceomeinc  Change 

Signal  Change    

Volume  Change  _ 


Step  3.  Identify  Phasing 

AZ 


^f> 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 

Approach  3 


Comments 


/I 


Ai 


^. 


^f 


T 


/?s- ..',  H<6    T^o 


A1  — »     A3   I 
A2—       A4    f 


B1   ^    83"^ 
B2  -i     B4   L. 


I 


•V37" 


Approach  4 


^f 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 

Intersection    ^-r.  jam£^  av£.  I  p/^/^rMourt^  ^r, Design  Hour  /^  peak 

Problem  Statement  i9.(?B- 3c^^/</   (6>9g  ^F'/=ice  a^f^A^e) 


Step  1.  Identify  Lane  Geometry 


t 


Approach  3 


^^ 


ST.  JAMES, 


BLA^b£m  ST. 

I? AMP 
MUKiril^irTON 


III! 


Approach  4 


Step  4.  Left  Turn  Check 


1.  Number  of 
chance  inicnjls 
per  hour 

b.  Left  turn  capacity 
on  change  inierval. 
in  \ph 

c.  G/C 
Raiio 

d.  OppoMop  M>liime 
in  \ph 

e.  I^fl  lurn 
capacily  on 
green,  in  vph 

f.  Left  turn 
capacity  in  \ph 
(h»el 

g.  Ixfi  lum  volume 
in  vph 

h.  Is  volume  >  capac- 
ity (g  >  rr 


Step  6b.    Volume  A  djustmentjor 
Multiphase  Signal  Overlap 

PiKMhle  \.ilunK  Ad|us(cd 

Probable        Critical  Carryover  Criiical 

Phase  Volume  to  next  Volume 

in  \ph  phav:  in  vph 


Step  2.  Identify  Volumes,  in  vph 


1 

1 

Approach  3 

z 

> 

IT. 
TH  . 

♦ 

^ 

1 

PCT  * 

I-   I  t  • 

Approach  4 

_l     K     OC 

Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 
C|U 


Approach  4 


Step  7.  Sum  of  Criiical  Volumes 


IZ29 


vph 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  '  with  Table  61 


P'^ 


Step  9.  Recalculate 


Gcomeinc  Change 
Signal  Change  _ 
Volume  Change  


Step  3.  Identify  Phasing 


4(t> 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 


Comments 


/I2. 


JJ=. 


^T     /v^^ 

'^^\        AH61 

Approach  3 


/r3 


/l^s^^i  ^  ,c>    /o 


£?<r/Fcy^7  /"-^     /^^>^ 


/fc/Zf^'Vy 


<  — 


X^f  • 


i&7 


A1  -ifr     A3   I 
A2<«-       A4    t 


81   ^    B3"^ 
B2  _>     S4    L. 


Approach  4 


(leO 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection    ^t"-  ■^^^ss  /;ve  /<^l/^/?£ajooaj  <5r. 


Design  Hour  ^^  Pe^K 


Problem  Statement  I9.^B' Bc^/ /</   /'^^S  ^f^c^  c^/?/g/?csg' 


Step  1.  Identify  Lane  Geometry 


^   i 


\jST.JA^£f> 


^ 


Approach  4 


Step  4.  Left  Turn  Check 


t.  Number  of 
cluncc  inicrxjK 
per  hour 

b.  Lcfi  lum  capacity 
on  change  inien^l. 
m  vph 

c.  G/C 
Ratio 

d    OppoMnp   VollllTK 

in  \ph 

e.  Ixft  lum 
capacity  on 
jr«n.  in  vph 

f.  Left  turn 
capaaty  in  vph 
(h*  e) 

g.  \£h  lum  volume 
in  vph 

h.  Is  volume  >  capac- 
ity (g  >  fr 


MA 


Step  6b.    Volume  A  djustment  for 
Multiphase  Signal  Overlap 

PiivMhIc          \..lunic           Ajjusccd 
Probable        Critical           Carryover      Criiicai 
Phase             Volume          to  next           Volume 
in  vph phaM: in  vph 


MA 


Step  2.  Identify  Volumes,  in  vph 


Approacti  3 


AT  « 


LT.  .._ 
TW  . 



♦ 

f 

RT- 



^    "^    a 

Approach  4 

Step  5.  Assign  Lane  Volumes, 
in  vph 


Step  7.  Sum  of  Critical  Volumes 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  7  with  Table  6) 


Approach  4 


Step  9.  Recalculate 


Ceometnc  Change 

Signal  Change    

Volume  Change  


Step  3.  Identify  Phasing 


^ 


Z(p 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 


Comments 


A3 


A2BI 


ApprtMCh  3 


I 
\ 


<  -  -17^  -s 


A1  -«.     A3   I 
A2.^       A4    f 


B1   ^    83"^ 
82  _>     B4   I,. 


Approach  4 


<i>/ 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection     vsr.  ^^/uies  avs  /i:LAi?eNC)6/<J  <5t. 


Design  Hour  ^    psak 


Problem  Statement  l9f^3-  3^^ /J   /^^?^  ^p^c^  ^fi/?^£,£^ 


Step  1.  Identify  Lane  Geometry 


<i 


^r.JAMSi 


^ 


Approach  4 


Step  4.  Left  Turn  Check 


t.  Number  of 
ctunce  inicrvjK 
per  hour 

b.  Left  lum  cspacuy 
on  changt  interval. 
in  tph 

c.  G/C 
Ratio 

d.  OpptiMOi:  volume 
m  ^ph 

e.  Ixft  lurti 
capaaiy  on 
green,  in  \ph 

f.  Left  turn 
capacity  in  \ph 
(h»  el 

f.  Ixft  lum  \olufTie 
in  vph 

h.  Is  volume  >  capac- 
ity (g  >fr 


MA 


Step  6b.    Volume  A  djustmentfor 
Multiphase  Signal  Overlap 

P.isMhIc  Volume  AJjuMcd 

Probable        Critical  Carr>o\-er      Cniical 

Phase  Volume  to  next  Volume 

in  \ph pha^e in  xph 


KJA 


Step  2.  Identify  Volumes,  in  vph 


Approach  3 
1 


RT  « 

TH.iI2L 


rM 

» 

£ 

o 

O 

a 

< 

<l 

■^^ 

1      I      1 

IT. 

^^ 

TH  • 



♦ 

H 

T 

H 

Approaen  4 

->»-». 

Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 


■2-ff  ,7? 


U 


72-     -^ 


527 


1 


Approach  4 


Step  7.  Sum  of  Critical  Volumes 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  7  with  Table  61 


Step  9.  Recalculate 


Ceomeinc  Chanje 

Signal  Ounfc    

Volume  Ounie  


Step  3.  Identify  Phasing     ^  S 


A3 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 

Approach  3 


Comments 


A2SI 


I 


-'3?/.-g 


A1  — »     A3   I 
A2'm-       A4    f 


B1   ^    93"^ 
B2  _^    B4   L. 


Approach  4 


62. 


Critical  IVIovement  Analysis:  PLANNING 
.   -  Calculation  Form  1 

Intersection    HuKin/j&iro/^  avs  />^£6r  Ne^ro/^  ^r.        Design  Hour  /^^  peak 
Problem  Statement  /^^^ Bc^^ /J    (<i 98  ^p/ic£  <^/?^/? <^ e) 


Step  1.  Identify  Lane  Geometry 


T 


vu     Approach  3 


I     I 


hiUSTTlfJaVOtJ 


_> 

— > 

-ST* 

4> 

"0  ^ 

\^ 

X 

Appro 

acn4 

Step  4.  Left  Turn  Check 


i.  Number  n( 
chance  inicnjls 
per  hour 

b.  Left  lum  capaciiy 
on  change  mtenal. 
in  iph 

c.  G/C 
Ratio 

d  Opposing  \i<lume 

in  \ph 
e.  l^fi  lum 

capaciiy  on 

green,  in  vph 
r.  \x(\.  lum 

capaciiy  in  \ph 

(h*el 
g.  \jth  lum  voluine 

in  vph 
h.  Is  volume  >  capac- 
iiy (g  >fr 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

PosMhIe          \.ilumc           AJjusKil 
Probable        Cniical           Carryover      Cruical 
Phase             Volume          lo  nexl           Volume 
in  \ph phj^c in  \ph 


Step  2.  Identify  Volumes,  in  vph 


Approach  3 


RT 
TH  > 
LT 

fO 

^C^ 

/VV 

rt.JjL_ 


_^ ♦  H      I     K 

Approach  4      -<    K    « 


Step  5.  Assign  Lane  Volumes, 
in  vph 


Approach  3 


Step  7.  Sum  of  Critical  Volumes 


Step  8.  Intersection  Level  of 
Service 

(compare  Siep  7  wuh  Table  6) 


Step  9.  Recalculate 


Approach  4 


Geomeinc  Change 
Signal  Change    ^_ 
Volume  Change  


Step  3.  Identify  Phasing     ^  a 


-^     >r 


oe.  ^ 


6152. 


AI62  <5«  A2BI 


AiAZ 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 

Approach  3 
1 


Comments 


l^ 


A3  64 


i^ 


^t 


A?B4Af  B? 


2VV-  -^ 


A1  -»     A3   I 
A2<«-       A4    f 


B1   |—    83"^ 
82  ^     84    L. 


3^^ 


Approach  4 


(^3 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 

Intersection    HOKiriK/erofj  ave.  Iwe<,r  /^ev^ro^  -jt.         Design  Hour    /^  psak 
Problem  Statement  l9^^'S^^/d^  (^?g  ^p^ce  a^^^<^E) 


Step  1.  Identify  Lane  Geometry 


T 


Approach  3 


I     I 


^u^JTiMdntJ 


~y^ 

— > 

-sr> 

4^ 

^^ 

^ 

Appro 

■Ch  4 

Step  4.  Left  Turn  Check 


a.  Number  of 
chance  inicr\jls 
per  hour 

b.  Left  turn  capacity 
on  change  interval, 
in  \ph 

c.  G/C 
ftalio 

d.  OppoMnp  volume 
in  vph 

e.  Ixft  turn 
capacity  on 
green,  in  vph 

r.  Left  turn 
capacity  in  \ph 
(h*  el 

g.  J.eft  lum  volume 
in  vph 

h.  Is  volume  >  capac- 
ity (g  >fr 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

P(i>Mhlc         WiluoK          AJjuvicd 
Probable        Cniical           Carryover      Critical 
Phase             Volume          to  ne:il           Volume 
in  \ph pha^ in  vph 


Step  2.  Identify  Volumes,  in  vph 


\ii 


Approach  3 


V/£? 


TH.JZL 


J_ 


Approach  4 


i^R 


Step  5.  Assign  Lane  Volumes, 
in  vph 


1^ 


r^ 


'^ 


Approach  4 


Step  7.  Sum  of  Critical  Volumes 


Step  8,  Intersection  Level  of 
Service 

(compare  .Step  7  with  Table  6) 


Step  9.  Recalculate 


Ceometnc  Ounp 
Signal  Change  _. 
Volume  Change  _ 


Step  3.  Identify  Phasing 


3(p 


^^      •£- 


BIgZ 


OR  ^ 


A\BZ  Qg.  A2SI 
AIAZ 


i^ 


A3B4 


i^ 


111 


A?B4^51 


A1  — »     A3   I 
A2-^       A4    t 


B1   ^    83"^ 
B2  _^     S4    L. 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 

Approach  3 
1 


Comments 


32-7  ^  -  > 


^/P 


I     r 


^4 


I 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 

Intersection  HuNriMoro/<j  avs  / ^xer^/^  .-sr. Design  Hour  /^-^    pbak 

Problem  Statement  l9^S-/^Ly^/J   (,^98  ^facs  ^Af^^eE) 


Step  1.  Identify  Lane  Geometry 


Step  4.  Left  Turn  Check 


Aoproacn 


a.  Number  of 
chance  tnicnjN 
^T  hour 

b.  Ltffi  turn  capacity 
on  change  mtei-ial 
in  tph 

c.  G/C 
Ratio 

d.  OpfHtsinp  \oliimc 
in  \ph 

c.  Ixft  turn 

capacity  on 

green,  in  vph 
r.  Left  turn 

capacity  in  \ph 

(l»«el 
g.  Ixfl  turn  volume 

in  vph 
h.  Is  volume  >capic- 

iy(g>fr 


Step  5.  Assign  Lane  Volumes, 
in  vph 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

Pl.^Mhlc  V  .ilunic           AJjuvd-d 
Probable        Critical  Carryover      Critical 
Phase             Volume  lo  nent           Volume 
in  vph  phjv: in  vph 


Step  2.  Identify  Volumes,  in  vph 


\ 


9^0 


0  if^ 


^ff/>/f/  P/oce 


Step  7.  Sum  of  Critical  Volumes 

.i£^vph 


Z(pO- 


^ 7  7<? 


^  r 

0  vr 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  7  with  Table  6| 


Step  9.  Recalculate 


Geomcinc  Ounic 

Sifiul  Change    

Volume  Change  


Step  3.  Identify  Phasing 


-» 

^ 

^ 

it^ 

'](' 

i<p 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 


Comments 


AIAZ 


*  yi£lo  sieisj  coNTf?0LLsa> 


A3B4  A403 


3/ 


A1   -»     A3   I 
t^-m—       A4    t 


B1    ^     33"^ 
82  _>    B4    L. 


1^6 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 

Intersection  huntinc^to/^  av£  / exsr^/^  .5r Design  Hour  >^     F£Ak 

Problem  Statement  iP.^B- B^yy  /J  /^'^S  ^p/^<:£  ^^J^A^e) 


Step  1.  Identify  Lane  Geometry 


tJOPLEY 

ftAce 

6AKA<«,e 


Step  4.  Left  Turn  Check 


a.  Number  of 
ctuncr  tnicrvjls 
per  hour 

b.  Left  lurn  capacity 
on  change  interval, 
inxph 

c.  G/C 
Ratio 

d  Opposing  \oliimc 

in  \ph 
c.  \jch  turn 

capacity  on 

frern.  in  vph 
r.  Left  turn 

capacity  m  \ph 

(h  ♦  el 
g.  Ixfl  turn  \olume 

in  vph 
h.  Is  volume  >  capac- 
ity (g>f)- 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

Piissihic  \.ilunic  AJjiiNicd 

Probable       Critical  Carryover      Cniical 

Phase  Volume  to  next  Volume 

in  \ph pha^ in  vph 


Step  2.  Identify  Volumes,  in  vph 


7it 


S^r 


K 

^ 

X 

K 

4 

-v 


Sio' 


0  itr 


I 


Step  5.  Assign  Lane  Volumes, 
in  vph 


1.7  C'  -9 


or 


Step  7.  Sum  of  Critical  Volumes 

-.£21 


vph 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  7  with  Table  61 


Step  9.  Recalculate 


Ccomeine  Change 

Signal  Change    

Volume  Ounge  _ 


Step  3.  Identify  Phasing 


3<p 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 


Comments 


AIA2. 


^  YISlO  6iii:sJ  CONTI^OllB^ 


<^ 


>r 


i^ 


tiL 


A3B4  A403 


3^ 


A1  — »     A3   ^ 
A2<«-       A4    f 


B1   ^    83"^ 
B2  -J     B4   U 


(^Ce 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection     <5tuart  -i>T.  I  da/^tmouth  3t. 


Design  Hour/^^^*^  psak 


Problem  Statement    /^/^  -  &cy^/J   (^6.98  ^f/^c£  <£r^feA6e^ 


Step  1.  Identify  Lane  Geometry 


Approach  3 


K^sruAKT 


-— -^Tt 


w> 


Approach  4 


Step  4.  Lejt  Turn  Check 


1.  Number  of 
chance  intervals 
per  hour 

b.  Left  turn  capacity 
on  change  interval, 
in  \ph 

c.  G/C 
Ratio 

d  OppHsinp  xolume 
in  \ph 

e.  Ix(t  turn 
capacity  on 
(rren.  in  vph 

f.  Left  turn 
capacity  m  vph 
(h  'el 

(.  Ixft  turn  volume 
in  vph 

h.  I>  volume  >  capac- 
ity (g  >fr 


MA 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

Possible          \.ilunK           AJjiisicd 
Probable        Critical           Carryover      Criiical 
Phase             Volume          lo  next           Volume 
in  vph pha« in  vph 


NA 


Step  2.  Identify  Volumes,  in  vph 


Approach  3 

♦ 

\ 
:  I 

1- 

J 

Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 


LT.m. 


± 


Approach  4 


Approach  k 


Step  7.  Sum  of  Critical  Volumes 
jTVr.  2  7^.    -    .    — 

:       ^^/       vph 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  7  with  Table  6) 


Step  9.  Recalculate 


Geometric  Change 

Signal  Change   

Volume  Change  


Step  3.  Identify  Phasing 


34> 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 


Comments 


AIS2. 


A4 


Approach  3 


s6^r- 


A1  — ».     A3  I 
A2«-      A4    f 


81   |—    B3"^ 
B2  _>     B4    L. 


Approach  4 


^7 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection     sStuart  ^r.  I  DAf^TMourH  ^t. 


Design  Hour  /^  f^ak 


Problem  Statement   l9BB'Sc^.'/J    (<^9??  6pac£  ^>^^^^e) 


Step  1.  Identify  Lane  Geometry 


Approach  3 


n^O 


^SruAfZT 


I  I 

I  I 


Approacn  4 


Step  4.  Left  Turn  Check 


Approach 


i.  Number  of 
chance  tnicnjK 
per  hour 

b.  Left  turn  capacity 
on  change  inienil. 
in  \ph 

c.  G/C 
Ratio 

d.  OppoMHf  Milumc 
in  xph 

e.  \xi\  turn 
capacity  on 
green.  In  vph 

r.  Left  turn 
capaaiy  in  \ph 
(b*  el 

g.  Ixfl  turn  volume 
in  vph 

h.  Ii  volume  >  capac- 
ity (g>fr 


MA 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

CiisMhlc  Volume  AJjiivicJ 

Probable        Critical  Carryover      Criiical 

Phase  Volume  to  next  Volume 

in  \^h phj<c in  ^ph 


NA 


Step  2.  Identify  Volumes,  in  vph 


Approach  3 

♦ 

OT  > 

TH  > 

Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 

T 


TH  .474 


RT  ' 


5Jr 


♦ 

I 

Hi, 

1 

^ 

Approach  4 

—    ^    » 

Step  7.  Sum  of  Critical  Volumes 


vph 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  7  with  Table  6) 

\T1 


Step  9.  Recalculate 


^ 111 

Approach  4 


Geometric  Change 

Signal  Change    

Volume  Change  _ 


Step  3.  Identify  Phasing 


— > 


3<p 


AI5Z 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 

Approach  3 


Comments 


A4 


pet>. 


T 


i^- 


A1  _»     A3   I 
A2<*-       A4    t 


B1   |—    B3*l 
82  _>     B4   L. 


/ 
2-33 


Approach  4 


(p8 


Critical  IVIovement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection     <5tuart  <,r.  I ^LAf^esJt^o^J  ^t. 


Design  Hour  /f^  P£^K 


Problem  Statement  \99J'Bcy'/J    i^d,98  ^p>^<:£ ^/?/^^^e] 


Step  1.  Identify  Lane  Geometry 


Aoproach  3 


i  > 


6TUAIZr 


ApproacA  4 


Step  4.  Left  Turn  Check 


I.  Number  nf 
cluncr  inccnaK 
per  hour 

b.  Left  turn  capaciiy 
on  change  interval. 
In  iph 

c.  G/C 
Ratio 

d.  OppoMnp  \ Illume 
in  \ph 

e.  l^efi  turn 
capacity  on 
jreen.  in  v^h 

f.  Left  turn 
capacity  in  vph 
(h*  el 

(.  Ixft  turn  \olume 
in  vph 

h.  Is  volume  >  capac- 
ity (j  >fr 


WA 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

Pi>s%ihlc         V.ilunre  AOjunicJ 

Probable       Critical  Carryover      Cruical 

Phase  Volume  to  next  Volume 

in  \ph pha<e in  \ph 


MA 


Step  2,  Identify  Volumes,  in  vph 


Approach  3 


TH.    ^^ 

f 

3 

»- 

Appr(3«cn  4 

—   1-   ». 

Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 

"I 


Ih, 


Step  7.  Sum  of  Critical  Volumes 

=  U.A.  vph 


2r 


"2.V2.  ~^7 

s^^r 


Step  8,  Intersection  Level  of 
Service 

(compart  Seep  7  with  Table  6) 


Approach  4 


Step  9.  Recalculate 


Geometric  Chanfe 

Sipial  Change    

Volume  Chanfe  _ 


Step  3.  Identify  Phasing 


Z<p 


.AL 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 

Approach  3 


Comments 


■l^ 


A^64 


1^ 


3^/- 


A1  -«.     A3  I 
A2-*-       A4    f 


B1   f-    83*^ 
B2  _>     B4   L. 


Approach  4 


^7 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection     -stuart  sr.    d-LARe^JOo^J  -st 


Design  Hour/^^  p^ak 


Problem  Statement  I^PB-R^u^  /J    ((^9F  ^fac^  ^r^/^^ae) 


Step  1.  Identify  Lane  Geometry 


4   > 


6ruAfZT 


Approacn  4 


Step  4.  Left  Turn  Check 


AporoacM 


a.  Number  n( 
chance  inicrvalt 
per  hour 

b.  Left  turn  capacity 
on  change  interval, 
in  \ph 

c.G/C 
Ratio 

d.  OpfH>\inp  \ Illume 
in  vph 

e.  \jch  turn 
capacity  on 
green,  in  vph 

f.  Left  turn 
capacity  in  ^ph 
(h«  el 

(.  Ixfi  turn  volume 
in  vph 

h.  Is  volume  >  capac- 
ity (g>f  I' 


12         3         4 


WA 


Step  6b.   Volume  Adjustment  for 
Multiphase  Signal  Overlap 

Piis«ihic          Volume           AJjUNlcU 
Probable       Critical          Carryover      Critical 
Phase             Volume          to  next           Volume 
in  \ph pha^ in  vph 


MA 


Step  2.  Identify  Volumes,  in  vph 


1 

^ 

^ 

1 

1 

K     I     K           1 

E     H     -1            J 

J 

Approach  3 

\ 

BT. 

TH« 

IT. 

IT. 


^.Jtl^ 


k 


Approacn  4 


Step  5.  A  ssign  Lane  Volumes, 
in  vph 

Approach  3 
1 


Ik 


z9/  -* 


^^ 


Approach  4 


Step  7.  Sum  of  Critical  Volumes 


..  yoi 


vph 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  7  with  Table  6) 


Step  9.  Recalculate 


Geometric  Change 

Signal  Change   

Volume  Change  


Step  3.  Identify  Phasing 


Z^ 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 

Approach  3 


Comments 


l^ 


A^64- 


2.^/ 


A1  -»     A3   I 
AS-m-       A4    t 


81  ^     83"^ 

82  _i     84    L. 


Approaci^  4 


70 


Critical  IVlovement  Analysis:  PLANNING 
.   -  Calculation  Form  1 

Intersection    czom/yieus  a^£  Iwesr  K/£\\^rQ/^  .<>t.           Design  YioxiT  A:^!!^ 
Problem  Statement   ^9  ^^-  {^i^.  /c/     ^  9K  ^^/^ce  ^/i^Ad^e^ ) 


PS^AK 


Step  1.  Identify  Lane  Geometry 


t 


^1 


Approach  3 


/. 


<c:aujMBus 


f^ 


Approach  4 


Step  4.  Left  Turn  Check 


Approach 


1.  Number  n( 
chance  inifr\al» 
per  hour 

b.  Lefi  turn  capacity 
on  change  inter%al. 
,n>ph 

c.  G/C 
Raiio 

d.  OppoMnj:  \«luiTie 
in  xph 

e.  Ixfl  (urn 
capacity  on 
green,  in  v^h 

f.  Left  (urn 
capacity  in  xph 
(h  'el 

f.  I^fl  turn  volume 
in  vph 

h.  I>  volume  >  opac- 
ity (g>fr 


Step  6b.    Volume  Adjustment  for 
■  Multiphase  Signal  Overlap 

Piis«ihlc  \  olumc  AJjiislcd 

Probable        Critical  Carryover      Crmcal 

Phase  Volume  lo  next  Volume 

in  vph  phase in  vph 


Step  2.  Identify  Volumes,  in  vph 


i\\A 


Approach  3 

RT.     /3/ 

♦ 

IT.        — 

^ 

LT.    /<^ 

RT. 

t 

T 

Approach  4 

_1     (_     = 

Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 


T 


N 
/-//  \ 


—try" 


Approach  4 


Step  7.  Sum  of  Critical  Volumes 


,.t:L^ 


vph 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  7  with  Table  6) 


Step  9.  Recalculate 


Geomeinc  Change 

Signal  Change    

Volume  Change  — 


Step  3.  Identify  Phasing 


z4> 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 


Comments 


A\32. 


^^ 


^f 


Alg2,A2. 
A-?B4,A4B3 


Approach  3 


^iS^ 


A1  — »     A3   ^ 
A2'»-       A4    I 


B1  ^    B3*^ 
82  _>    B4   L- 


179 


Approach  4 


7/ 


Critical  Movement  Analysis:  PLANNING 
-  Calculation  Form  1 

Intersection    ^ai.fj/nsus  ave  lwe<,r  ns^tq/^  .<.t.           Design  Hour  K^    p^ax 
Problem  Statement    /^^^-^.-^^^    /^^^s  ^pacs  a/^f?A^e) 


Step  1.  Identify  Lane  Geometry 


A 


f^ 


Approacn  4 


Step  4.  Left  Turn  Check 


a.  Number  of 
chance  inicnals 
per  hour 

b.  Left  lum  capacity 
on  change  interval, 
in  vph 

c.  G/C 
Ratio 

d.  Oppi>vin(  tdlumc 
in  \ph 

e.  Ixfl  lum 
capacity  on 
green,  in  v-ph 

f.  Left  turn 
capacity  in  \ph 
(b«e) 

g.  Ixfl  turn  volume 
in  vph 

h.  U  volume  >  capac- 
ity (g>fr 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

Pi)>Mblc          \i>lun)c           Adjuvlcd 
Probable        Critical           Carryover      Critical 
Phase             Volume          to  next           Volume 
in  \ph pha^ in  vph 


Step  2.  Identify  Volumes,  in  vph 


1 

^ 

Aoproach  3 

♦ 

.    .    . 

z 

V72 

♦ 

r 

N 

z 

Approacn  4 

Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 
1 


n?v 


y  A.      '^^ 


1 


Approach  4 


Step  7.  Sum  of  Critical  Volumes 


vph 


Step  8.  Intersection  Level  of 
Service 

(compare  Step  7  with  Table  6) 


Step  9.  Recalculate 


Geometnc  Change 
Signal  Change    ^_ 
Volume  Change  


Step  3.  Identify  Phasing 


2.^ 


AI62. 


♦^l* 


^^■ 


AI&2,AZ 
>&-?64,A4B3 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 

Approach  3 
1 

llh 


Comments 


— >J 


TCC    — 


A1  ..»     A3   I 
A2-»-      A4    f 


B1  ^    83"^ 
B2  _>    84   L. 


Approach  4 


12. 


Critical  IVIovement  Analysis:  PLANNING 
Calculation  Form  1 

Intersection    (Cai,u/yi3o>:5  Ave.l da^t^^quth  ^t               Design  Hour  ^/^  peak 
Problem  Statement    lO^^'  ^^^  ^r/ ((^"^S  5Pfice  d^A^^^^e) 


Step  1.  Identify  Lane  Geometry 


i\V 


tlOLumBuS 


c 
u 

3 

< 

_  J^ 

"■               \ 

1 

Appre 

ten  4 

Step  4.  Left  Turn  Check 


ApproacM 


a.  Number  of 
chance  inirnals 
[XT  huur 

b.  Lcfl  turn  capacity 
on  chanp  inteml. 
in  vph 

c.  G/C 
Ratio 

d.  Oppt>sing  xnlumc 
m  \ph 

t.  Ixft  (urn 
capacity  on 
irrcn.  in  \^h 

r.  Left  turn 
capacity  in  \ph 
(h*e) 

g.  I^fl  turn  volume 
in  vph 

h.  Is  volume  >  capac- 
ity (g>fr 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

P<»Mhle         \  Illume  Adjii>ii:d 

Probable       Critical  Carryover      Critical 

Phase  Volume  to  next  Volume 

in  \ph pha« in  \ph 


Step  2.  Identify  Volumes,  in  vph 


•s 

Approach  3 

i. 

♦ 

1- 

IX 

I 
1- 

1- 

V 

RT  .iir 


Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 


7r 


4  k 


»5r 


Step  7.  Sum  of  Critical  Volumes 

«    / b^     vph 


'3  J 


LT.    2^, 
RT.    /^^ 

Approach  4 

a 

/^^    -N,    ^-     .i:i 


Approach  4 


5/c/J  ^.  Intersection  Level  of 
Service 

(compare  Step  7  with  Table  6) 


Step  9.  Recalculate 


Geometric  Change 
Signal  Change  __ 
Volume  Change  


Step  3.  Identify  Phasing 


2<p 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 


Comments 


Al&2,A261 


TT 


A3&4 


4U 


*^t 


A364-,  A4^^ 


Approach  3 


7^ 


vv^  -f 


Z(. 


A1  — ».     A3  I 
A2.«-      A4    t 


B1   ^    83"^ 
B2  _i     84   L. 


3*// 
1. 


Approach  4 


73 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 

Intersection    <caLO/MBo>:5  Ave.l DA;?TMourH  ^r. Design  Hour  /^V  F£ak 

Problem  Statement  i9^0'  /^c^^/^/     /^^^  ^FAi:e  ^^^/^Aee) 


Step  1.  Identify  Lane  Geometry 


Approach  3 


4l^ 


*7- 


4^ 


Approacri  4 


Step  4.  Left  Turn  Check 


Approach 


a.  Number  nf 
chjncc  inicnjis 
per  hour 

b.  Left  lum  capacuy 
on  change  inierv^l. 
in  \ph 

c.  G/C 
Ratio 

d.  Oppovinp  Miliime 
m  \ph 

e.  Ixfi  turn 
capacity  on 
grren.  in  vph 

f.  Left  turn 
capacity  in  vph 
(h  ♦el 

(.  Ixft  turn  \oluiTK 
in  vph 

h.  Is  volume  >  capac- 
ity (g>f|- 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

Pi»»ible  ^  oiiinic  AJ)viNicd 

Probable        Critical  Carryover      Critical 

PhaM  Volume  to  next  Volume 

in  \ph phj« in  \ph 


Step  2.  Identify  Volumes,  in  vph 


Approach  3 


RT  > 

^V 

TH  « 

b'-fV 

LT- 

C'i- 

ih 


RT._LU_ 


♦ 


Approach  4 


«d 


Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 


^^7 


M  N 

P 


-V2V 


Tl         .■'-9 


Approach  4 


Step  7.  Sum  of  Critical  Volumes 


vph 


Step  8.  Intersection  Level  of 
Service 

(compare  .Step  7  with  Table  6) 


/^ 


Step  9.  Recalculate 


Ceomeinc  Change 

Signal  CTiangc   

Volume  Change  


Step  3.  Identify  Phasing     ^^^ 

AI&2,A2B1 


Ttr 


^i* 


^t 


A3&4 


A364,  A4-g^ 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 

Approach  3 
1 

37^ 


Comments 


A1  -«.     A3   I 
A2<*-       A4    f 


B1   |—    BS"*! 
B2  ->     84    L. 


69 


^ 


V2V    ^ 


^ 


\     ^\     C 


Approach  4 


7^ 


Critical  Movement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection     wa/^/?^aj  a^s'.  I  da/zt/^outh  ^r. 


Design  Hour  /^/  P£ak 


Problem  Statement    /9 B^- 8,^/ /J    {^9^  ^p^ce  ^^^^d^g  ) 


Step  1.  Identify  Lane  Geometry 


t 


\^Afii?efJ 


^ 

Approach  3  . 

o 

2, 

^ 


^ 


f^ 


Approach  4 


Step  4.  Left  Turn  Check 


Approach 


t.  Number  of 
chance  inicnjK 
(XT  hour 

b.  Left  turn  capaciiy 
on  change  inier^al. 
in  iph 

c.  G/C 
Raiio 

d.  Opp«>»)np  \olumc 
in  \ph 

e.  Ijcfl  lum 
capacity  on 

f  reen.  in  vph 
r.  Left  turn 
capacity  m  vph 
(h»  el 

f.  I^ft  turn  volume 
In  vph 

h.  Is  volume  > capac- 
ity {t>W 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

Pii>»ihic          \.iiumc           AdjiiMcd 
Probable        Cniical           Carryover      Cniieal 
Phase             Volume          to  next           Volume 
in  \ph phase in  vph 


MA 


Step  2.  Identify  Volumes,  in  vph 


^ 


'^r^ 

^ 


Approach  3 


T 


RT  « 
TH  » 
LT. 

rB 

/2- 

n 

LT.    /^ 
TH.^ 
RT-      P 

♦ 

> 

z 

1- 

Approach  4 

-     1-     - 

Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 
1 


_^r  -^' 


/^yZ.  N 


l3' 


xt 


Approach  4 


Step  7.  Sum  of  Critical  Volumes 


vph 


Step  8.  Intersection  Level  of 
Service 

(compare  .Step  7  vvuh  Table  6) 


Step  9.  Recalculate 


Ceomeinc  Change 
Signal  Gunge  .^ 
Volume  Ounge  


Step  3.  Identify  Phasing 


2^ 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 


Comments 


Ai82,A2&l 


^l». 


*^t  I  A364,A4&3 


Approach  3 


10 


y 


<^y^     • 


A1  — »     A3   I 
Aa—       A4    f 


81  |—    83"^ 

82  -J    B4   L> 


V(7S 


Approach  4 


IS 


Critical  IMovement  Analysis:  PLANNING 
Calculation  Form  1 


Intersection     warreki  A\/e.  I  da^t/^outh  ^r. 


Design  Hour/^^    peak 


Problem  Statement   >  0  P^f^S^^/r/    r^"?^  ^p^<^^  6fi/?A^e ) 


Step  1.  Identify  Lane  Geometry 


t 


? 

Approach  3  , 

^ 

v> 

2 

f'^ 

v^AKHBtJ 


^ 


^ 


(pt 


Approacn  4 


Step  4.  Left  Turn  Check 


Approach 


a.  Number  of 
cluncc  intcnal% 
per  hour 

b.  Lcfl  turn  capaciiy 
on  change  intenal. 
in  \ph 

c.  G/C 
Raiio 

d.  Op[MiMnp  Milume 
in  \ph 

e.  l^fl  lum 
capacity  on 
frren.  in  vph 

r.  Left  turn 
capacity  in  «ph 
(h*  e) 

(.  I^fl  turn  \olume 
in  vph 

h.  I>  volume  >  capac- 
ity (g>n-' 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 

PosMhIc          \o(unic           AdjuNtcd 
Probable        Critical           Carryover      Cniical 
Phase             Volume          to  next           Volume 
in  \ph phjv; in  vph 


MA 


Step  2,  Identify  Volumes,  in  vph 


<^ 

><^ 

^ 

f:^ 

^ 

•     •     • 

t-  I   t- 

K     K     - 

J 

Approach  3 


RT  » 
TH  « 

7? 

3V 

l9 

LT.  /r . 

TH.  r-^ 

♦ 

rJ 

i 

1 

Approach  4 

-     r-     - 

Step  5.  Assign  Lane  Volumes, 
in  vph 

Approach  3 

n — 


/f* 


Step  7.  Sum  of  Critical  Volumes 


vph 


yir 


Step  8.  Intersection  Level  of 
Service 

(compare  .Step  7  with  Table  6) 


s 


§ 


Approach  4 


Step  9.  Recalculate 


Ceomeiric  Chanfe 

Signal  Change   

Volume  Gunge  


Step  3.  Identify  Phasing 


Z(f> 


It* 


*it 


AIB2,A2&I 
Aa64,A4g3 


Step  6a.  Critical  Volumes,  in  vph 
(two  phase  signal) 

Approach  3 


Comments 


Jr 


I'i 


^ 


■113 
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•  Critical  Movement  Analysis:  PLANNING 
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Step  1.  Identify  Lane  Geometry 


>.     Approach  3 
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Approach  4 


Step  4.  Left  Turn  Check 


i.  Number  of 
change  inier\aK 
per  hour 

b.  Left  turn  capacity 
on  change  interval, 
in  \ph 

c.  G/C 
Ratio 

d.  Oppo^ini:  Milume 
m  xph 

e.  Ixft  turn 
capacity  on 
green,  in  vph 

f.  Left  turn 
capacity  in  vph 
(h*  el 
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in  vph 

h.  Is  volume  >  capac- 
ity (g  >f)? 


Step  6b.   Volume  Adjustment  for 
Multiphase  Signal  Overlap 
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Step  2.  Identify  Volumes,  in  vph 
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Approach  4 


Step  5.  Assign  Lane  Volumes, 
in  vph 
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Step  7.  Sum  of  Critical  Volumes 
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Approach  4 


Step  8.  Intersection  Level  of 
Service 
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Critical  Movement  Analysis:  PLANNING 
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Design  Hour  P/^  P£AK 


Problem  Statement    )^f:B' tScy^/J    ^^98  ^f/^c^  ^/9^>?<^g 
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Step  4.  Left  Turn  Check 


a.  Number  of 
ctuncr  intfrvaK 
per  hour 

b.  Left  lum  capaciiy 
on  change  intenal. 
in  \ph 

c.  G/C 
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e.  lift  turn 
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jreen.  in  >T)h 
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Step  7.  Sum  of  Criiical  Volumes 
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Step  8.  Intersection  Level  of 
Service 

(compare  Step  7  with  Table  61 
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Volume  Chan|e  


Step  3.  Identify  Phasing 
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Step  1.  Identify  Lane  Geometry 


Aooroach  3 


^V^ 


dOLUf^BUS 
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Step  4.  Left  Turn  Check 
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b.  Lcfl  lum  capacity 
on  change  internal, 
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c.  G/C 
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Step  6b.    Volume  Adjustment  for 
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Step  5.  Assign  Lane  Volumes, 
in  vph 
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Step  7.  Sum  of  Critical  Volumes 
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5/cp  5.  Intersection  Level  of 
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(compare  Step  1  with  Table  6) 
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Problem  Statement    l983'ii^^/r/    {&9S  ^p/^ce  ^/?^/?^g  ^ 


Step  1.  Identify  Lane  Geometry 


Approach  3 
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Step  4.  Lejt  Turn  Check 


Approacn 
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cluncc  inicnals 

per  hour 
t>.  Left  turn  capacity 

on  change  intenal. 

In  \ph 

c.  G/C 
Ratio 

d.  Oppxsin^  \«liimc 
m  \ph 

e.  Left  turn 
capacity  on 
freen.  in  vph 

f.  Left  turn 
capacity  in  vph 
lb  'el 

(.  Ixfl  turn  volume 
in  vph 

h.  Is  volume  >  capac- 
ity (g  >f)' 


Step  6b.    Volume  Adjustment  for 
Multiphase  Signal  Overlap 
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Step  7.  Sum  of  Critical  Volumes 
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Step  8.  Intersection  Level  of 
Service 

(compare  Step  7  v»ith  Table  6) 


1 


Approach  4 


Step  9.  Recalculate 


Geometric  Chanfe 
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Volume  Change  


Step  3.  Identify  Phasing 
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Step  6a.  Critical  Volumes,  in  vph 
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Unsignalized  "V  Intersection  Capacity  Calculation  Form 
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(from Fig.  I) 
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Adjust  for  Impedance 
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M     -   f^^ 
M;^  X  P,  -  M,  -  ISZZ^ 
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Step  4.  Left  Turn  Check 


Approach 


a.  Number  of 
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green,  in  >-ph 
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Step  5.  Assign  Lane  Volumes, 
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Appendix  6:    Air  Quality 


PURPOSE  AND  OBJECTIVE 


The  U.S.  Environmental  Protection  Agency  established  the  National  Ambient 
Air  Quality  Standards  (NAAQS)  to  regulate  the  nation's  air  pollution. 
The  NAAQS  set  maximum  concentration  levels  for  the  nation's  seven  major 
air  pollutants  presented  in  Table  1.   The  air  quality  analysis  is  used  to 
demonstrate  the  Tent  City  development  will  not  interfere  with  the 
maintenance  and  attainment  of  the  NAAQS. 
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TABLE  1 

NATIONAL  AND  MASSACHUSETTS  AMBIENT  AIR  QUALITY  STANDARDS 


Type  of  Average 

Primary 

Secondary 

Contajninant 

&  Averaging  Time 

Standard 

Standard 

Non-methane 

3-Hour 

**160  ug/m' 

Same  as 

Hydrocarbons 

(6  to  9  A.M.) 

(0.24  ppm) 

primary** 

(NMHC) 

Sulfur  Dioxide 

Annual  Arithmetic 

80  ug/m' 

Same  as 

(so') 

Mean 

(0.03  ppm) 

primary 

Maximum  24-Hour 

365  ug/m' 

Same  as 

Average* 

(0.14  ppm) 

primary 

Maximum  3  Hour 

None 

1300  ug/m^ 

Average* 

(0.5  ppm) 

Total  Suspended 

Annual  Geometric 

75  ug/m' 

60**  ug/m' 

Particulates 

Mean 

(TSP) 

Maximum  24-Hour 

260  ug/m' 

150  ug/m' 

Average* 

Carbon  Monoxide 

Maximum  8-Hour 

10  mg/m' 

Same  as 

(CO) 

Average 

(9  ppm) 

primary 

Maximum  1-Hour 

40  mg/m^ 

Same  as 

Average* 

(35  ppm) 

primary 

Ozone 

Maximum  1-Hour 

240  ug/m^ 

Same  as 

(O3) 

Average* 

(0.12  ppm) 

primary 

Nitrogen  Dioxide 

Annual  Arithmetic 

100  ug/m^ 

Same  as 

(NO  2) 

Mean 

(0.05  ppm) 

primary 

Lead 

Three  Month* 

1.5  ug/m' 

Same  as 

(Pb) 

Average* 

primary 

*Not  to  be  exceeded  more  than  once  per  year 
**This  is  a  guide  to  be  used  in  assessing  implementation  plans 


-2- 


II.  METHODOLOGY 


The  Massachusetts  Department  of  Environmental  Qxiality  Engineering  (DEQE), 
the  agency  responsible  for  NAAQS  attainment,  has  designed  programs  aimed 
at  reducing  carbon  monoxide  and  ozone,  the  state's  two  non-attainment 
pollutants. 

Carbon  monoxide  is  derived  primarily  from  automotive  emissions.   The  Tent 
City  project  will  increase  traffic  on  local  streets  potentially  affecting 
local  carbon  monoxide  concentrations.   In  order  to  ensure  the  project 
will  have  no  adverse  affect  on  local  air  quality,  DEQE  requires  a  carbon 
monoxide  analysis  at  the  microscale  level.   The  microscale  level  occurs 
from  a  few  feet  to  several  hundred  feet  downwind  from  the  carbon  monoxide 
source. 

Ozone  is  derived  from  industrial  and  automotive  sources.   Due  to  the 
minor  ozone  emissions  generated  by  the  Tent  City  project,  an  ozone 
analysis  is  not  required. 

Study  Area 

The  Tent  City  Project  is  located  south  of  Copley  Place  in  the  Back  Bay 
area  of  Boston.   It  is  bounded  by  Truro  Street  to  the  north,  Dartmouth 
Street  to  the  east,  Columbus  Avenue  to  the  south,  and  Yarmouth  Street  to 
the  west. 

Adverse  carbon  monoxide  occurs  under  conditions  of  high  traffic  volumes 
traveling  at  low  speeds.   This  condition  prevails  at  the  intersections  of 
major  streets  and  intersections.   The  intersections  of  Dartmouth  Street 
and  Stuart  Street  and  Dartmouth  Street  and  Columbus  Avenue  were  analyzed 
for  carbon  monoxide. 

A  separate  carbon  monoxide  analysis  was  used  to  analyze  the  impacts  of 
the  Tent  City  garage  ventilation  system  on  local  air  quality.   Different 
data  assumptions  and  sensitive  receptors  were  analyzed.   These  data 
inputs  are  described  further  in  this  report. 

INTERSECTION  ANALYSIS 

Sensitive  Receptors 

Areas  were  people  spend  prolonged  time  and  could  be  exposed  to  adverse 
concentrations  of  carbon  monoxide  are  sensitive  receptors.   Sensitive 
receptors  include  but  are  not  limited  to  schools,  hospitals,  residences, 
bus  stops,  and  nursing  homes. 

The  area  surrounding  the  Tent  City  project  may  be  considered  a  sensitive 
receptor  due  to  heavy  pedestrian  use.   Sensitive  receptors  were 
arbitrarily  placed  10  meters  perpendicular  to  the  most  congested 
intersection  approach  or  the  intersection  approach  which  resulted  in  the 
highest  carbon  monoxide  concentration.   Therefore,  the  location  of  the 
sensitive  receptor  changed  based  on  the  queue  analysis  of  each 
intersection.   The  general  locations  for  the  sensitive  receptors  are 
presented  in  Figure  1. 
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Project  Site 


Tent  City 

Boston,  Massachusetts 

FIGURE  / 
AIR  QUALITY  SENSITIVE  RECEPTORS 

Scale  in  feet 


0  200  400 

Sasaki  Associates,  Inc.  Watertown,  Massachusetts 


In  accordance  to  the  Certificate  of  the  Secretary  of  Environmental 
Affairs  (23  January  1985)  a  meeting  was  held  with  the  Massachusetts 
Department  of  Environmental  Quality  Engineering  to  discuss  the 
appropriate  methodology  and  data  assumptions  of  the  carbon  monoxide 
analysis.   DEQE  concurred  with  the  following  information. 

Alternatives 

No-Build  Alternative 

Tent  City  Alternative 
Years  of  Analysis 

1984  -  existing  conditions. 

1988  -  project  completion. 

Emissions  Factor  Model 

Emission  factors  were  derived  using  the  methodology  described  in  the 
report  published  by  the  U.S.  Environmental  Protection  Agency  (1984).   The 
emission  factors  were  derived  for  one  and  eight-hour  conditions  to 
correspond  to  the  maximum  concentration  limits  established  in  the 
National  Ambient  Air  Quality  Standards.   The  following  parameters  were 
used  as  input  to  the  emissions  factor  model: 

low  altitude  region 

operating  temperature  of  33  degrees  Fahrenheit 

national  default  vehicle  classification  mix 

Massachusetts  vehicle  age  distribution  for  light  duty  gas  and  diesel 
vehicles 

inspection  and  maintenance  program  starting  in  1983  for  model  years 
1969  to  1999,  technology  IV,  15  percent  stringency,  and  no  mechanics 
training 


hot  and  cold  start  percentages 


1-Hour    8-Hour 


%   vehicle  miles  (accumulated 

in  cold  start,  non-catalyst)  50.0     27.3 

%   vehicle  miles  (accululated 

in  hot  start,  non-catalyst 

and  catalyst)  10.0     20.6 

%   vehicle  miles  (accumulated 

in  cold  start,  by  catalyst)  50.0     27.3 
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The  last  variable  used  in  the  derivation  of  emission  factors  was  average 
travel  speed.   Travel  speeds  corresponding  to  Level  of  Service  for  urban 
arterials  (Highway  Research  Board,  1965)  were  assigned  to  each 
intersection  approach  based  on  a  capacity  analysis.   Emission  factors 
used  in  the  analysis  are  presented  in  Attachment  1. 

Dispersion  Model 

The  emission  factors  are  input  into  the  model  described  in  the  report 
published  by  the  Federal  Highway  Administration  (1979).   This  model 
predicts  carbon  monoxide  dispersion  downwind  of  the  pollution  source. 
Factors  influencing  dispersion  behavior  include  number  of  vehicles, 
roadway  and  sensitive  receptor  geometry,  and  atmospheric  conditions.   The 
following  were  used  as  input  to  the  prediction  methodology: 

Pasquill  stability  D 

Wind  speed 

1  meter  per  second  (1-hour) 
1.6  meters  per  second  (8-hour) 

Roadway  mixing  cell  1,000  meters 

Surface  roughness  coefficient  50  to  correspond  to  an  urban  condition 

Wind  direction 

worst  case  as  identified  by  applying  15  degree  wind  increments 

average  vehicle  length  of  6.7  meters 

Traffic  volumes  were  obtained  from  the  traffic  analysis  for  one-hour 
conditions.   Eight-hour  factors  obtained  from  Skidmore,  Owings  & 
Merrill  (1984)  are  as  follows: 

.  87  Columbus  Avenue  and  Stuart  Street 
.  80  Dartmouth  Street 

Queue  Analysis 

The  prediction  model  assesses  freeflow  traffic  only.   Therefore,  a 
methodolodgy  for  analyzing  queuing  emissions  described  in  the  report  by 
U.S.  Environmental  Protection  Agency  (1985)  was  implemented. 

Vehicle  queues  for  each  intersection  approach  were  calculated  based  on 
the  following  equation: 

queue  length  =  1.5  x  average  (22  feet)  x  percentage  of  signal  x 
in  feet  vehicle  red  time 

length 

signal  cycle  length   x  vehicle  volume 

3600 
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Background  Concentrations 

Carbon  monoxide  concentrations  are  derived  from  direct  sources  (i.e., 
traffic  on  local  streets)  and  indirect  sources  (i.e.,  factories,  regional 
traffic  emissions,  etc.).   The  indirect  sources  are  defined  as  background 
concentrations . 

The  following  background  concentrations  were  added  to  the  results  of  the 
dispersion  analysis: 

1-Hour  8-Hour 

1984  5.0  ppm  (parts  per  million)      3.0  ppm 

1988  3.5  ppm  2.1  ppm 

GARAGE  ANALYSIS 

According  to  the  Certificate  of  the  Executive  Office  of  Environmental 
Affairs,  point  source  contributions  from  Copley  Place  garage  and  the 
Massachusetts  Turnpike  vented  at  the  Copley  Place  roof,  the  Southwest 
Corridor  Tunnel,  and  from  Tent  City  garage  were  assessed.   The  first 
three  sources,  Copley  Place  garage.  Mass  Pike,  and  the  Southwest  Corridor 
Tunnel  were  assessed  through  a  literature  review.   The  latter  source. 
Tent  City  garage,  was  assessed  with  the  use  of  a  dispersion  analysis 
described  in  the  following. 

The  effects  of  the  Tent  City  garage  on  local  receptors  was  assessed  using 
the  methodology  described  in  the  Division  of  Air  Qviality  Control  (1982). 
The  analysis  was  conducted  for  1988  one-  and  eight-hour  build 
conditions.   The  location  of  the  garage  vent  and  sensitive  receptors  are 
described  in  Table  2  and  presented  in  Figure  2. 

The  garage  will  be  a  two-level,  below  grade  structure  with  capacity  for 
698  vehicles.   An  exhaust  velocity  of  420,000  cubic  feet  per  minute  (198 
cubic  meters  per  second)  was  assumed. 

The  first  step  in  the  analysis  included  derivation  of  emission  factors 
using  the  model  described  previously  in  this  report  (U.S.  Environmental 
Protection  Agency,  1984).   The  same  data  inputs  as  the  intersection 
analysis  were  used  except  for  the  following: 

.  vehicle  speed  of  5  miles  per  hour 

.  hot  and  cold  start  percentages 

1-Hour      8-Hour 

%   vehicle  miles  (accumulated  in 

cold  start,  non-catalyst)  99.0        50.0 

X  vehicle  miles  (accumulated  in  hot 

start,  non-catalyst  and  catalyst)  0.0        0.0 

%  vehicle  miles  (accumulated  in  cold 

start,  by  catalyst)  99.0        50.0 
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TABLE  2 

LOCATION  OF  GARAGE  VENT  AND  SENSITIVE  RECEPTORS 

Vent  -  Sixth  Story  Above  the  Garage  Entrance 

1.  The  Tent  City  residences  at  the  northwest  comer  of  Columbus  Avenue 
and  Dartmouth  Street  at  grade  and  40  feet  (4th  story). 

2.  The  Tent  City  residences  adjacent  to  Yarmouth  Street  opposite  the 
vent  at  grade  and  40  feet  (4th  story). 

3.  The  Tent  City  residence  40  feet  south  of  the  garage  entrance  at  grade 
and  40  feet  (4th  story). 


One-  and  eight-hour  emission  rates  were  assessed  with  Worksheet  3,  Area 
Source  Emissions  Computations  described  in  the  report  published  by  the 
U.S.  Environmental  Protection  Agency  (1978).   The  results  of  Worksheet  3 
indicate  the  ventilation  system  will  emit  5.7  and  2.0  g/s  for  one-  and 
eight-hour  conditions. 

The  following  formula  was  used  to  determine  the  carbon  monoxide 
concentration  of  the  ventiliation  system: 

X  =  870  (Q  +  Xb)  (F)  /  F 

Where:   x  =  carbon  monoxide  concentration  (parts  per  million) 

Q  =  emission  rate  for  the  vent  system  (grams  per  second) 

Xb  =  background  concentration  (grams  per  cubic  meter) 

F  =  volumetric  flow  rate  (cubic  meters  per  second) 

The  1988  one-  and  eight-hour  background  concentrations  were  3.5  (.0042 
g/m^)  and  2.1  parts  per  million  (.0025  g/m^).   Therefore,  carbon 
monoxide  concentrations  in  the  ventilation  will  be  as  follows: 

28.7  ppm  (1-hour) 
11.0  ppm  (8-hour) 

Next  carbon  monoxide  concentrations  were  predicted  downwind  of  the  vent 
at  sensitive  receptors  using  Halitsky's  empirical  model  (Division  of  Air 
Quality  Control,  1982).   First,  a  dilution  factor  was  calculated  as 
follows. 

D  =  2.22M  [3.16  +  O.l(S)]  ^  [V  ] 
(Ae)l/2]    [Ve] 
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Tent  City 
Boston,  Massachusetts 

FIGURE  2 
GARAGE  VENT  AND  RECEPTOR  LOCATIONS 
FOR  THE  VENTILATION  ANALYSIS 


Sasaki  Associates,  Inc.  Watertown,  Massachusetts 


Where:   M  =  building  configuration  factor  of  4.0  for  ground  level 
receptors,  and  2.0  for  rooftop  receptors 

S  =  distance  from  vent  to  the  receptor  (meters) 

Ae  =  area  of  exhaust  opening  [50.2  square  meters] 

V  =  wind  speed 

1.0  meter/second  (1-hour) 
1.6  meters/second  (8-hour) 

Ve  =  source  exit  velocity  [3.95  meters  per  second] 

Next,  the  amibent  concentration  was  analyzed  by  the  formula: 

Xa  =  X/D 

Where  Xa  =  carbon  monoxide  concentration  at  the  sensitive  receptor  (parts 
per  million). 
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III.  RESULTS  AND  DISCUSSION 


INTERSECTION  ANALYSIS 

The  results  of  the  one-  and  eight-hour  microscale  air  analysis  are 
presented  in  Tables  3  and  4.   The  computer  printouts  are  presented  in 
Attachment  2.0.   The  following  is  a  summary  of  the  analysis. 

Receptor  1  was  located  at  the  intersection  of  Stuart  Street  and 
Dartmouth  Street.   Prevailing  winds  from  the  northeast  resulted  in 
the  "worst  case"  carbon  monoxide  concentrations  in  the  southwest 
comer  of  the  intersection. 

One-hour  carbon  monoxide  concentrations  ranged  from  25.1  parts  per 
million  (ppm)  for  1984  Existing  Conditions  to  12.9  ppm  for  1988  Build 
conditions.   The  concentrations  were  below  the  one-hour  NAAQS  of  35.0 
ppm  and  therefore  indicative  of  acceptable  air  quality. 

The  eight-hour  1984  concentration  was  12.2  ppm  which  exceeded  the 
NAAQS  of  9.0  ppm  by  3.2  ppm.   This  high  concentration  was  attributed 
to  queued  vehicles  at  Stuart  Street.   Although  the  vehicle  volumes 
increased  by  1988  for  No-Build  conditions,  the  results  were  below 
1984  existing  conditions.   This  drop  in  vehicular  emissions  was 
attributed  to  the  Federal  Motor  Vehicle  Control  Program  and  the 
States'  Inspection  and  Maintenance  Program. 

Although  the  1988  Build  8-hour  concentration  was  below  the  1984 
existing  condition,  the  results  were  within  10  percent  of  the  NAAQS 
at  8.1  ppm.   This  was  attributed  to  queued  vehicles  along  Stuart 
Street  similar  to  1984  existing  conditions. 

Receptor  2  was  located  at  the  intersection  of  Dartmouth  Street  and 
Columbus  Avenue.  Winds  from  the  northwest  resulted  in  the  highest 
carbon  monoxide  concentrations  at  the  northeast  corner  of  the 
intersection. 

One  hour  concentrations  ranged  from  14.1  ppm  for  1984  existing 
conditions  to  8.9  ppm  for  1988  Build  conditions.   These 
concentrations  were  indicative  of  acceptable  air  quality. 

The  eight-hour  concentration  for  1984  existing  conditions  was  11.1 
parts  per  million.   This  was  an  exceedance  of  the  9.0  ppm  standard. 
The  1988  Build  and  No-Build  conditions  were  7.0  and  7.5  ppm, 
respectively.   These  concentrations  were  below  the  NAAQS  and 
representative  of  healthy  air  quality. 
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TABLE  3 

RESULTS  OF  ONE-HOUR  MICROSCALE  ANALYSIS  OF  CARBON  MONOXIDE 

(parts  per  million) 


Receptor 


Worst  Case 
Wind  Direction        1984a        1988b      1988b 
(Degrees  From  North)     Existing     No-Build    Build 


60-70 
240-245 


25.1 

14.1 


11.6 
8.7 


12.9 
8.9 


a.  Background  concentration  of  5.0  ppm 

b.  Background  concentration  of  3.5  ppm 

NATIONAL  AMBIENT  AIR  QUALITY  STANDARD:   35.0  ppm 


TABLE  4 

RESULTS  OF  EIGHT-HOUR  MICROSCALE  ANALYSIS  OF  CARBON  MONOXIDE 

(parts  per  million) 


Receptor 

1 
2 


Worst  Case 
Wind  Direction        1984a        1988b      1988b 
(Degrees  From  North)     Existing     No-Build    Build 


55-70 
230-245 


12.2 
11.1 


8.0 
7.0 


8.1 
7.5 


a.  Background  concentration  of  3.0  ppm 

b.  Background  concentration  of  2.1  ppm 

NATIONAL  AMBIENT  AIR  QUALITY  STANDARD:   9.0  ppm 
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GARAGE  ANALYSIS 

The  results  of  the  garage  ventilation  analysis  are  presented  in  Tables  5 
and  6.   The  calculation  sheets  are  presented  in  Attachment  3.0. 

The  1988  Build  one-hour  concentrations  ranged  from  0.7  to  2.6  parts  per 
million.   The  highest  concentration  was  obtained  at  the  roof  top  receptor 
40  feet  south  of  the  garage  vent.   Eight-hour  concentrations  ranged  from 
0.2  to  0.5  ppm. 

The  results  of  the  analysis  indicate  the  Tent  City  garage  ventilation 
system  will  have  a  negligible  effect  to  on-site  and  off-site  sensitive 
receptors. 

The  effects  of  the  Copley  Place  garage  and  Massachusetts  Turnpike  vents, 
located  on  the  roof  of  Copley  Place,  on  Tent  City  residents  were  assessed 
by  reviewing  the  data  reported  in  Environmental  Research  and  Technology, 
Inc.  (1979).   The  emissions  from  these  sources  will  increase  the  one-hour 
background  concentration  by  12  percent  and  the  eight-hour  concentration 
by  3  percent.   These  increases  will  not  result  in  an  exceedance  of  the 
National  Ambient  Air  Quality  Standards  at  the  site. 

The  air  quality  criteria  established  for  the  Southwest  Corridor  (Kaiser 
Engineers,  Inc.  1978)  are  designed  to  meet  National  Ambient  Air  Quality 
Standards.   Therefore,  the  emissions  from  the  tunnel  will  have  a 
negligible  effect  on  air  quality  at  Tent  City. 
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TABLE  5 

RESULTS  OF  THE  ONE-HOUR  GARAGE  ANALYSIS  (parts  per  million) 

1988  BUILD  CONDITIONS 

Roof  Top 

1.4 

2.0 

2.6 


Recep 

tor 

Ground  Level 

1 

.7 

2 

1.0 

3 

1.1 

TABLE  6 

RESULTS  OF  THE  EIGHT-HOUR  GARAGE  ANALYSIS  (parts  per  million) 

1988  BUILD  CONDITIONS 

Roof  Top 

0.3 

0.5 

0.5 


Receptor 

Ground  Level 

1 

0.2 

2 

0.2 

3 

0.2 
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IV.  MITIGATION 


Although  the  Build  and  No-Build  CO  concentrations  do  not  exceed  the 
eight-hour  NAAQS  at  the  Stuart  Street/Dartmouth  Street  intersection  some 
mitigation  measures  would  be  in  the  interests  of  improving  air  quality 
conditions.   Methods  to  relieve  queued  vehicles  subsequently  lowering 
carbon  monoxide  concentrations  include  the  following: 

Enforce  the  parking  both  on  the  north  and  south  side  of  Stuart  Street 
between  Dartmouth  Street  and  the  Mass  Pike  ramp. 

Increase  green  cycle  signal  time  for  Stuart  Street  through  movements. 
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Attachment  1.0 
EMISSION  FACTORS 


rent  Citv  DEIR 

I/fl  progran  selected: 

Start  vear  (January  1):  1983 

Pre-i98I  M  stringency  rate:  IS; 

Dechanic  training  progran';  Ho 

first  rtodel  year  cowered:  1969 

Last  fiodel  ^/iar  cowered:  1999 

Uehicle  types  couered:  LOGU,  LDGIl 

1981  a  later  m  test  type:  Idle 

1981  a  later  M  test  cutpoints:  1.2X  ICO  /  220  ppn  IHC 

lotal  HC  emssion  factors  include  euaporatiue  HC  emssion  factors. 


User  supplied  ueh  registration  distributions  . 

Cal.  Year:  1904  I/tl  Progran:  Ves  flnbient  lenp:  33.0  (F)  Region:  Low 

ftnti-tan.  Progran:  Ho         Operating  Mode:  50.0  /  10.0  /  50.0     Altitude:    500,  Ft. 


Ueh.  Type:         LOGO        LOGIl        LDGI2 
Ueh.  Speeds:        30.0         30.0         30.0 

LDGI 

HDGy 
30.0 

LODU 
30.0 

LDOI 
30  0 

HDOU 
30.0 

lie 

30.0 

fill  Ueh 

OUT  Mix:         0.659        0.136        0.092 

0.036 

0.018 

0.005 

0.017 

0.007 

Conposite  Emssion  Factors  (Gn/flile) 

Exhaust    CO:        53.71        75.33        86.08 

79.66 

121.98 

0.97 

1.28 

9.71 

33.17 

58.62 

Hot  Stabilized  Idle  Enission  Factors  (fin/tlin) 

Idle    CO:        10.12         9.06         9.38 

9.19 

9.21 

0.18 

0.35 

0.97 

2.66 

9.16 

User  supplied  ueh  registration  distributions  . 

Cal.  Year:  1981             I/fl  Prograi:  Yes           flnbient  lenp:  33.0  (F) 

flnti-tan.  Progran:  No         Operating  flode:  50.0  /  10.0  / 

'50.0     I 

Region: 
lltitude: 

Lou 
500.  Ft. 

Ueh.  Type:         LOGU        LOGIl        LDGI2         LDGI 
Ueh.  Speeds:        25.0         25.0         25.0 
Uni  tlix:         0.659        0.136        0.092      . 

HDGU 
25.0 
0.036 

LODU 
25.0 
0.018 

LDOI 
25.0 
0.005 

HDOU 
25.0 
0.017 

«C 

25.0 
0.007 

fill  Ueh 

Conposite  Enission  Factors  (Gn/tlile) 

Exhaust    CO:        66.99        95.07      108.16      100.17 

117.13 

1.18 

1.51 

11.78 

10.83 

73.15 

Hot  Stabilized  Idle  Emssion  Factors  (Gn/flin) 
Idle    CO:        10.12         9.06         9.38         9.19 

9.21 

0.18 

0.35 

0.97 

2.66 

9.16 

User  supplied  ueh  registration  distributions  . 

Cal.  Year:  1981  I/fl  Progran:  Yes  ftibient  lenp:  33.0  (F)  Region:  Lou 

flnti-tan.  Progran:  Ho         Operating  Mode:  50.0  /  10.0  /  50.0     Altitude:    500.  Ft. 


Ueh.  lype:          LOGU        LDGIl        L0GI2 
Ueh.  Speeds:        20.0         20.0         20.0 
UtII  Hix:          0.659        0.136        0.092 

LOGI 

HDGU 
20.0 
0.036 

LODU 
20.0 
0.018 

LDOI 
20.0 
0.005 

HDOU 
20.0  ■ 
0.017 

MC 
20.0 
0.OG7 

fill  Ueh 

Conposite  Emssion  Factors  (Gn/nile) 
Exhaust    CO:        83.82      120.11       138.31 

127.65 

187.51 

1.19 

1.95 

11.90 

51.07 

92.10 

Hot  Stabilized  Idle  Emssion  Factors  (Gn/Tlin) 
Idle    CO:        10.12         9.06         9.38 

9.19 

9.21 

0.18 

0.35 

0.97 

2.66 

9.16 

User  supplied  ueh  registration  distributions  . 

Cal.  Year:  1981            I/Tt  Progran;  Yes  Hnbient  lenp:  33.0  (f)  Region:  Lou 

Hnti-tan.  Progran:  No  Operating  flode;  bt.U  /  lO.U  /  58.0     Hltitude;  5O0.  Ft. 

Ueh.  lype;          LUbU        LDbil        LDiJ]2  lOGi          HUbU          LiOU  LDDI          HpDu          nC fill  Ueh 

Ueh.  Speeds;        15.0         15.0         Ib.U  15.0         Ib.U  lO~      TTT  151" 

Util  rtix;         0.659       O.lii       0.0S2  0.036       0.018  0.OO5       0.017  0.007 

Conposite  Emssion  Factors  (Gn/riiie) 

Exhaust    CO:      107.02      151.25      181,15  166.13      252.18         1.97  2.59       19.73  67.9?      118.90 

Hot  Stabilized  Idle  Emssion  Factors  (bn/riin) 

Idle   CO:        10.12         9.06         9.38  9.19         9.21         0.18  0.35         0.9?  2.66         9.16 


User  supplied  ueh  registration  distributions  . 

Cal.  Vear:  ml  I/fl  Progran:  Yes  ftnbient  lenp:  33.0  (F)  Region:  Lou 

ftnti-tan.  Progran:  Ho         Operating  rtode:  50.0  /  10.0  /  50.0     iiltitude:    500.  ft. 


lieh.  Iwe:    LDGU   LDbll   LDG12    LDbl 
Ueh.  Speeds:   10.0    10.0    10.0 
urn  Mix:    0.659   0.136   0.092 

HOGU 
10. 0 
0.036 

LOOli 
10.0 
0.01b 

LDOl 
10.0 
0.005 

HODu 
10.0 
0.047 

ML 
10. 0 
0.007 

fin  Ueh 

Conposite  Emssion  Factors  (Bn/Hiie) 

Exhaust  CO:   148.20   213.62   270.36   236.50 

359.18 

2.74 

3.5B 

27.34 

104.93 

166.45 

Hot  Stabilized  Idle  Enission  Factors  (6n/flin) 
Idle  CO:   10.12    9.0b    9.38    9.19 

9.21 

0.18 

0.35 

0.9? 

2.66 

9.16 

User  supplied  ueh  registration  distributions  . 

Cal.  Vear:  1984            I/ft  Progran:  Yes  flnbient  lenp:  33.0  (F)  Region:  Lou 

Hnti-tan.  Progran:  No  Operating  Mode:  50.0  /  10.0  /  50.0     Altitude:    500.  Ft. 

Ueh.  Tvpe:         L06U        LOSTl        L06T2  L06I          HD6U  LOOl)  LOOT         HODU         MC        fill  Ueh 

Ueh.  Speeds:         5.0          5.0          5.0  5.0  5.0  5.0          5.0           5.0 

urn  Mix:         0.659        0.136        0.092  0.036  0.010  0.005        0.04?        0.007 

Conposite  E/iission  Factors  (Gn/Mile) 

Exhaust    CO:       257.58      367.13      502.97  421.90       539.87  3.9?  5.20        39.65      218.83      288.64 

Hot  Stabilized  Idle  Enission  Factors  (Gn/tlin) 

Idle    CO:        10.12         9.06         9.38  9.19         9.24  0.18  0.35         0.97         2.66         9.16 


User  supplied  ueh  registration  distributions 

Cal.  Year:  1984     I/M  Progran:  Yes 
Rnti-tan.  Progran:  No 

flnbient  lenp:  33.0  (F) 
Operating  Mode:  27.3  /  20.6  /  27.3  1 

Region:  1 
Htitude: 

Lou 
500.  Ft. 

Ueh.  Ivpe:    LDGU   LOGIl   LDGI2 
Ueh.  Speeds:   30.0    30.0    30.0 
UMI  Mix:    0.659   0.136   0.092 

LDGI 

HCGU 
30.0 
0.036 

LDDU 
30.0 
0.018 

LODI 
30.0 
0.005 

HODU 
30.0 
0.04? 

MC 
30.0 
0.00? 

All  Ueh 

Conposite  Enission  Factors  (Gn/Mile) 
Exhaust  CO:   37.03   52.51   61.13 

55.99 

121.98 

0.8? 

1.14 

9.74 

23.38 

42.15 

Hot  Stabilized  Idle  Enission  Factors  (Gn/Min) 
Idle  CO:   10.12    9.06    9.38 

9.19 

9.24 

0.18 

0.35 

0.97 

2.66 

9.16 

User  supplied  ueh  registration  distributions  . 

Cal.  Year:  1984     I/M  Progran:  Yes     flnbient  lenp:  33.0  (F)         Region:  Lou 

ftnti-tan.  Progran:  No    Operating  Mode:  27.3  /  20.6  /  27.3  Altitude:  500.  Ft. 


Ueh.  Tvpe;    LDGU   LDGIl   L0GI2 
Ueh.  Speeds:   25.0    25.0    25.0 
UMI  Mix:    0.659   0.136   0.092 

LDGI 

HDGU 
25.0 
0.036 

LOOU 
25.0 
0.018 

LOOI 
25.0 
0.005 

HODU 
25.0 
0.04? 

MC 
25. D 

0.007 

All  Ueh 

Conposite  Enission  Factors  (Gn.-flile) 
Exhaust  CO:   46.15   66.19   76.91 

70.51 

147.13 

1.05 

1.37 

11.78 

28.51 

52.50 

Hot  Stabilized  Idle  Enission  Factors  (6n/Min) 
Idle  CO:   10.12    9.06    9.38 

9.19 

9.24 

0.18 

0.35 

0.9? 

2.66 

9.16 

User  supplied  ueh  registration  distributions 

Cal.  Year:  1984     I/M  Progran:  Yes 
flnti-t»i.  Progran:  No 

flnbient  lenp:  33.0  (F)         Region:  Lou 
Operating  Mode:  27.3  /  20.6  /  27.3  Altitude:  500.  Ft. 

Ueh.  lupe:    LDGU   LDGTl   L0GT2 
Ueh.  Speeds:   20.0    20.0    20.0 
UMI  Mix:    0.659   0.136   0.092 

LDGI 

HDGU 
20~ 
0.036 

LOOU 

20.0 
0.018 

LDDI 

20.0 
0.005 

HDDU 
20.0 
0.04? 

MC 
20.0 
0.007 

All  Ueh 

Conposite  Enission  Factors  (Gn/Mile) 
Exhaust  CO:   5?. 71   83.51   98.30 

89.4? 

18?. SI 

1.33 

1.74 

14.90 

35.65 

66.08 

Hot  Stabilized  Idle  Enission  Factors  (Gn.^in) 
Idle  CO:   10.12    9.06    9.38 

9.19 

9.24 

0.18 

0.35 

0.9? 

2.66 

9.16 

User  supplied  ueh  registration  distributions  . 

Cal    Year:  1961  I/tl  Progran:  Yes  flnbient  Tenp:  33.0  (F)  Region:  Lou 

Rnti-tan.  Prograi:  No  Operating  Hode:  27.3  /  20.6  /  27.3     Altitude:    500.  Ft. 


Ueh.  I  we:    LDOU   LDGIl   L0GI2 
Ueh.  Speeds:    15.0    15.0    15.0 
mi  (lix:    0.659   0.136   0.092 

LOCI 

HOGU 
15.0 
0.036 

LODU 
15.0 
0.018 

LOOI 
15.0 
0.005 

HOOU 
15.0 
0.017 

nc 

15.0 
0.007 

fill  Ueh 

Conposite  Enission  Factors  (Gn/flile) 
Exhaust  CO:    73.68   107.14   130.53 

116.57 

252.18 

1.76 

2.30 

19.73 

17.13 

85.11 

Hot  Stabilized  Idle  [nission  Factors  (Gn/flin) 
Idle  CO:    10.12    9.06    9.38 

9.19 

9.21 

0.18 

0.35 

0.97 

2.66 

9.16 

User  supplied  ueh  registration  distributions  . 

Cal.  Year:  1981  L11  Progran:  Yes  flnbient  lenp:  33.0  (F)  Region:  Lou 

ftnti-tan.  Progran:  No         Operating  flode:  27.3  /  20.6  /  27.3     Altitude:    500.  Ft. 


Ueh.  Ivoe:    LOCO   LOGTl   L0CI2    LOG! 
Ueh.  Speeds:    10.0    10.0    10.0 
our  Hix:    0.659   0.136   0.092 

HOGU 
10.0 
0.036 

LDOU 
10.0 
0.018 

LOOT 
10.0 
0.005 

HDDU 
10.0 
0.017 

ric 

10.0 
0.007 

nil  Ueh 

Conposite  Enission  Factors  (Gn/flile) 

Exhaust  CO:   102.29   118.19   191.62   165.88 

359.18 

2.11 

3.19 

27.31 

73.20 

119.86 

Hot  Stabilized  Idle  Enission  Factors  (Gn/flin) 
Idle  CO:    10.12    9.06    9.38    9.19 

9.21 

0.18 

0.35 

0.97 

2.66 

9.16 

User  supplied  ueh  registration  distributions  . 

Cal    Year:  1981  I/fl  Progran:  Yes  ftnbietit  Tenp:  33.0  (F)  Region:  Lou 

Rnti-tan.  Progran:  No         Operating  flode:  27.3  /  20.6  /  27.3     Altitude:    500.  Ft. 

Ueh    Ivpe:         LOGU        LDGTl        L0GT2         LDGT         HOGU         LOOU         LOOT         HOOU         flC        All  Ueh 
Ueh.  Speeds:         5.0  5.0  5.0  5.0  5.0  5.0  5.0  5.0 

UI1T  nix:         0.659        0.136        0.092  0.036        0.018        0.005        0.017        0.007 

Conposite  Enission  Factors  (Gn/flile) 

Exhaust    CO:       179.11      256.19      358.51       297.62       539.87         3.53         1.63        39.65       152.60      208.13 

Hot  Stabilized  Idle  Enission  Factors  (Gn/tlin) 

Idle    CO:        10.12         9.06         9.38         9.19         9.21         0.18         0.35         0.97         2.66         9.16 

User  supplied  ueh  registration  distributions  . 

Cal.  Year:  1988  I/fl  Progran:  Yes  flnbient  Tenp:  33.0  (F)  Region:  Lou 

flnti-tan.  Progran:  No  Operating  llode:  50.0  /  10.0  /  50.0     Altitude:    500.  Ft. 

Ueh.  Type:         LDGU        LDGTl        LDET2         LDGT         HOGU         LDOU         LOOT         HOOU         fIC        All  Ueh 
Ueh.  Speeds:        30.0         30.0         30.0 
UlIT  Hix:  0.617        0.127        0.091 

Conposite  Enission  Factors  (Gn/tlile) 

Exhaust    CO:        31.05        18.08        63.37        51.68        92.20         1.00         1.11         8.61        32.21        37.91 

Hot  Stabilized  Idle  Enission  Factors  (Gn/flin) 

Idle    CO:  7.83         5.11         5.12         5.12         5.95         0.19         0.36         0.91         2.51         6.53 

User  supplied  ueh  registration  distributions  . 

Cal.  Year:  1988  I/fl  Progran:  Yes  Anbient  Tenp:  33.0  (F)  Region:  Lou 

flnti-tan.  Progran:  No  Operating  llode:  50.0  /  10.0  /  50.0     Altitude:    500.  Ft. 


HOGU 

LOOU 

LOOT 

HOOU 

flC 

30.0 

30.0 

30.0 

30.0 

30.0 

0,036 

0.031 

0.015 

0.013 

0.0( 

Ueh,  Tvpe:    LDGU   LDGTl   LDGT2 
Ueh.  Speeds:    25.0    25.0    25.0 
UflT  flix:    0.617   0.127   0,091 

LDGT 

HOGU 
25.0 
0.036 

LODU 
25,0 
0,031 

0.015 

HDDU 
25.0 
0.013 

nc 

25.0 
0.007 

All  Ueh 

Conposite  Enission  Factors  (Gn/flile> 
Exhaust  CO:    12,88   61,35   81,51 

69.77 

111.21 

1.20 

1.37 

10.11 

39.19 

17.71 

Hot  Stabilized  Idle  Enission  Factors  (Gn/flin) 
Idle  CO:    7,83    5,11    5.12 

5.12 

5.95 

0.19 

0.36 

0.91 

2.51 

6.53 

User  supplied  ueh  registration  distributions  . 

Cal .  Year:  1988            LTI  Progran:  Yes  flnbient  lenp:  33.0  (F)  Region:  Lou 

finti-tafi.  Prograr:  Mo  Operating  Node:  50.0  /  10.0  /  50.0     Altitude:    500.  Ft. 

Ueh.  Type:          LOEU        LOGTl        LOGIZ  LOET          HOEU  LOOU  LOOT         HOOU         fit        All  Ueh 

Ueh,  Speeds:        20.0         20.0         20.0  20.0  20.0  ZO.O         20.0         20.0 

urn  llix:         0.617        0.127        0.091  0.036  0.031  0.015        0.043        0.007 

Conposite  Enission  Factors  (Gn/flile) 

Exhaust    CO:        53.96        78.17      105.00  89.37       141.73  1.52  1.71        13.17        19.52        60.18 

Hot  Stabi'lized  Idle  Enission  Factors  (Gn/Hin) 

Idle    CO:          7.83         5.11         5.12  5.12         5.95  0.19  0.36         0.91         2.51         6.53 


User  supplied  ueh  registration  distributions  . 

Cal.  Year:  1988     I /H  Progran:  Yes  flnbient  lenp:  33.0  (F)  Region:  Lou 

flnti-tai.  Progran:  No  Operating  node:  50.0  /  10.0  /  50.0  Altitude:  500.  Ft. 

Ueh.  lype:    LDGU   LDGTl    LDGTZ  LOGI    HDGU  LOOU  LOOT    HOOU    HC   All  Ueh 

Ueh.  Speeds:    15.0    15.0    15.0  15.0  15.0  15.0    15.0    15.0 

UHI  Hix:    0.647   0.127   0.091  0.036  0.031  0.015   0.013   0.007 

Conposite  Enission  Factors  (Gn/flile) 

Exhaust  CO:    68.27   100.21   138.32  116.15   190.81  2.02  2.30   17.11   65.91    77.66 

Hot  Stabilized  Idle  Enission  Factors  (Gn/flin) 

Idle  CO:    7.83    5.11    5.42  5.12    5.95  0.19  0.36    0.91    2.51    6.53 

User  supplied  ueh  registration  distributions  . 

Cal.  Year:  1988            I/fl  Progran:  Yes  flnbient  lenp:  33.0  (F)  Region:  Lou 

Anti-tan.  Progran:  No  Operating  tlode:  50.0  /  10.0  /  50.0     Altitude:    500.  Ft. 

Ueh.  Type:        _LDGL      LOGH        LDGIZ  LOG!          HOGU  LOOU  LOOT         HOOU         fIC        All  Ueh 

Ueh.  Speeds:        10.0         10.0         10.0  10.0  10.0  10.0         10.0         10.0 

Uni  flix:          0.647        0.127        0.091  0.036  0.031  0.015        0.013        0.007 

Conposite  Enission  Factors  (fin/flile) 

Exhaust    CO:        89.21      133.98      193.73  158.93       271.19  2.79  3.19        21.17      101.51       101.03 

Hot  Stabilized  Idle  Enission  Factors  (Gn.'flin) 

Idle   CO:         7.83         5.41         5.42  5.42         5.95  0.19  0.36         0.91         2.51         6.53 

User  supplied  ueh  registration  distributions  . 

Cal .  Year:  1988            I/tl  Progran:  Yes  flnbient  lenp:  33.0  (F)  Region:  Lou 

flnti-tan.  Progran:  No  Operating  hode:  50.0  /  10.0  /  50.0     Altitude:    500.  Ft. 

Ueh.  Type:         LOGO        LDGTl        LDGI2  LOG!         HOGU  LOOU  LOOT         HOOU         nC        All  Ueh 

Ueh.  Speeds:         5.0          5.0           5.0  5.0  5.0  5.0          5.0           5.0 

UnT  Mix:          0.617        0.127        0.091  0.036  0.031  0.015        0.013        0.007 

Conposite  Enission  Factors  (Gn/flile) 

Exhaust    CO:       130.53      205.09      321.15  253.56       408.06  1.05  1.63        35.05      211.16       157.60 

Hot  Stabilized  Idle  Enission  Factors  (Gn/Tlin) 

Idle    CO:         7.83         5.11         5.12  5.12         5.95  0.19  0.36         0.94         2.51         6.53 

User  supplied  ueh  registration  distributions  . 

Cal.  Year:  1988            I/Tl  Prograi:  Yes  flnbient  Tenp:  33.0  (F)  Region:  Lou 

Anti-tan.  Progran:  No  Operating  Mode:  99.0  /    0.0  /  99.0     Altitude:    500.  Ft. 

Ueh.  Type:         LOGU        LOGTl        L0GI2  LOGI         HDGU  LODU  LOOT         HOOU         nC        All  Ueh 

Ueh.  Speeds:         5.0          5.0           5.0  5.0  5.0  5.0           5.0           5.0 

UHT  flix:         0.647        0.127        0.091  0.036  0.034  0.015        0.043        0.007 

Conposite  Enission  Factors  (Sn.-llile) 

Exhaust    CO:       256.53      403.66      616.99  492.76       108.06  5.70  6.53        35.05       404.91       292.80 

Hot  Stabilized  Idle  Enission  Factors  (Gn/tlin) 

Idle    CO:         7.83         5.41         5.12  5.42         5.95  0.19  0.36         0.94         2.51         6.53 


User  supplied  ueh  registration  distributions 

Cal .  Year:  1960            I/t1  Progran:  Ves 
flnti-tan.  Progran:  No 

l^bient  lenp:  33.0  (F) 
Operating  Mode:  50.0  /    0.0  /  50.0     1 

Region: 
Altitude: 

Lou 
500.  Ft. 

Ueh.  Ivoe:         LOGO        LOGTl        LDGT2 
Ueh.  Speeds:         5.0          5.0           5.0 
Uni  tlix:         0.617        0.127        0.091 

LDGI 

NDGU 
5,0 
0.036 

LOOU 
5.0 
0,031 

LOOT 
5.0 
0.015 

HDOU 
5,0 
0.013 

fIC 
5.0 
0.007 

fill  Ueh 

Conposite  Enission  Factors  (Gn/tlile) 
Exhaust    CO:       127.09      199.95      313.50 

217.37 

108.06 

3.86 

1.37 

35.05 

206.06 

153.98 

Hot  Stabilized  Idle  Enission  factors  (Gn/tlin) 
Idle    CO:         7.83         5.11         5.12 

5.12 

5.95 

0.19 

0.36 

0.91 

2.51 

6.53 

User  supplied  ueh  registration  distributions 

Cal.  Year:  1988            I/H  Progran;  Yes 
finti-tan.  Progran:  No 

flnbient  lenp:  33.0  (F) 
Operating  flode:  27.3/20.6/27.3     1 

Region: 
Wtitude: 

Lou 
500.  Ft. 

Ueh.  Ivoe:         LOGO        LDGU        L0GI2 
Ueh.  Speeds:        30.0         30.0         30.0 
UHT  Mix:         0.617        0.127        0.091 

LOGI 

HDGU 
30.0 
0.036 

LOOU 
30.0 
0.031 

LOOI 
30.0 
0.015 

HDOU 
30.0 
0.013 

MC 
30.0 
0.007 

fill  Ueh 

Conposite  Enission  Factors  (Gn/tlile) 

Exhaust    CO:        23.32        33.15        11.65        37.95        92.20         0.88         1.01         8.61        22.15        27.21 

Hot  Stabilized  Idle  Enission  Factors  (Gn/Min) 

Idle   CO:         7.83         5.11         5.12         5.12         5.95         G.19         0.36         0.91         2.51         6.53 


User  supplied  ueh  registration  distributions 

Cal .  Year:  1988            I/tl  Progran:  Yes 

flnbient  lenp:  33.0  (F) 

Region:  1 

.ou 

flnti-tan.  Progran:  No 

Operating  flode:  27.3  /  20.6  /  27,3     i 

Utitude: 

500.  Ft. 

Ueh.  Ivoe:         LOGU        LDGTl        LDGI2 

LOCI 

HOGO 

LODU 

LDDI 

HDOU 

MC 

All  Ueh 

Ueh.  Speeds:        25.0         25.0         25.0 

25.0 

25.0 

25.0 

25.0 

25.0 

W1I  nix:         0.617        0.127        0.091 

0.036 

0.031 

0.015 

0.013 

0.007 

Conposite  Enission  Factors  (Gn/flile) 

Exhaust    CO:        29.36        12.28        56.91 

18,10 

111.21 

1.07 

1.22 

10.11 

27.50 

31.23 

Hot  Stabilized  Idle  Enission  Factors  (Gn/tlin) 

Idle    CO:         7.83         5.11         5.12 

5,12 

5.95 

0.19 

0.36 

0.91 

2.51 

6.53 

User  supplied  veh  registration  distributions 

Cal.  Year:  1988            I/fl  Progran:  Yes 

flnbient  lenp:  33,0  <F) 

Region:  1 

.ou 

flnti-tan.  Progran:  No 

Operating  node:  27,3  /  20,6  /  27,3     1 

Htitude: 

500.  Ft. 

Ueh.  ]m:         LOGU        LOGIl        L0GI2 

LOGI 

HOGU 

LOOU 

LOOT 

HODU 

nc 

All  Ueh 

Ueh.  Speeds:        20.0         20.0         20.0 

20.0 

20.0 

20.0 

20.0 

20.0 

Uni  nix:         0.617        0.127        0.091 

0.036 

0.031 

0.015 

0.013 

0.007 

Conposite  Enission  Factors  (Gn/flile) 

Exhaust    CO:        36.91        53.81        73.32 

61,98 

111.73 

1.35 

1.55 

13.17 

31.19 

13.37 

Hot  Stabilized  Idle  Enission  Factors  (Gn/tlin) 

Idle    CO:         7.83         5.11         5.12 

5,12 

5.95 

0.19 

0.36 

0.91 

2.51 

6.53 

User  supplied  ueh  registration  distributions 

Cal .  Year:  1988            I/fl  Progran:  Yes 

flfibien 

t  lenp:  33.0  (f) 

Region:  1 

.ou 

Operating  Mode:  27.3  /  20.6  /  27.3     1 

lltitude: 

500.  Ft. 

Ueh.  Ivpe:         LDGU        LDGTl        L0GI2 

LOGI 

HOGU 

LOOU 

LOOT 

HOOU 

nc 

All  Ueh 

Ueh.  Speeds:        15.0         15.0         15.0 

15.0 

15.0 

15.0 

15.0 

15.0 

urn  rtix:         0.617        0.127        0.091 

0.036 

G.031 

0.015 

0.013 

0.007 

Conposite  Enission  Factors  (Gn/flile) 

Exhaust    CO:        16.71        69.02        96.63 

80.55 

190.81 

1.79 

2.05 

17.11 

15.91 

55.80 

Hot  Stabilized  Idle  Enission  Factors  (Gn/tlin) 

Idle    CO:         7.83         5.11         5.12 

5.12 

5.95 

0.19 

0.36 

0.91 

2.51 

6.53 

User  supplied  oeh  registration  distributions  . 

Cal    Vear:  1968            I/Tl  Prograi:  Yes  flnbient  lenp!  33.0  (F)  Region:  Lou 

flnti-tan.  Progran:  Ho  Operating  (lode:  27.3  /  20.6  /  27.3     Altitude:    500.  Ft. 

Ueh    Type:         LD6U        LDGIl        LD6I2  LOOT         HOGll         LODU  LOOT         HDDU         K        All  Ueh 

Ueh    Speeds:        10.0         10.0         10.0  10.0         10.0  10.0         10.0         10. 0 

Uni  flu:         0.647        0.127        0.091  0.036        0.031  0.015        0.013        0.007 

Conposite  [nission  Factors  (Gn/Mile) 

Exhaust    CO:        61.18        92.33      135.72  110.15      271.19         2.17  2.81        21.17        70.72        75.06 

Hot  Stabilized  Idle  [nission  Factors  (Gn/Tlin) 

Idle    CO:         7.83         5.11         5.12  5.12         5.95         0.19  0.36         0.91         2.51         6.53 


User  supplied  ueh  registration  distributions  . 

Cal.  Year:  1968            I/tl  Progran:  Yes  IVibient  lenp:  33.0  (F)                     Region:  Lou 

Rnti-tan.  Progran:  No  Operating  flode:  27.3  /  20.6  /  27.3     Altitude:    500.  Ft. 

Ueh.  Type:        _L1L      LMI1_      LDGIL  ML      ML  ML        LDGI         HDDU         fIC        All  Ueh 

Ueh.  Speeds:         5.0          5.0          5.0  5,0  5.0          5.0          5.0           5,0 

Uni  tlix:         0.617        0.127        0,091  0,036  0.031        0.015        0.013        0.007 

Conposite  Emssion  Factors  (fin/Hile) 

Exhaust    CO.-        89,97      112.01      226.93  177.50      108.06  3.59         1.12        35.05      117.28      111.27 

Hot  Stabilized  Idle  Enission  Factors  (Gn/ftin) 

Idle    CO:         7.83         5.11         5.12  5.12         5.95  0.19         0,36         0.91         2.51         6.53 

User  supplied  ueh  registration  distributions  , 

Cal.  Year:  1988            I/tt  Progran:  Yes  flnbient  lenp:  33.0  (F)                       Region:  Lou 

ftnti -tan.  Progran:  No  Operating  tlode:  99.0  /    0.0/99.0     Altitude:    500.  Ft. 

Ueh.  lype:        ML      \M-      \ML  ML       ML  ML      3M.      ML        HC        All  Ueh 

Ueh,  Speeds:         5,0          5.0          5.0  5.0  5,0          5.0          5.0          5.0 

Ufll  Hix:         0.617        0.127        0.091  0.036  0.031        0.015        0.013        0.007 

Conposite  Emssion  Factors  (Gn/flile) 

Exhaust    CO:       256,53      103.66      616.99  192.76      108.06  5.70         6.53        35.05      101.91       292.80 

Hot  Stabilized  Idle  Enission  Factors  (Gn/flin) 

Idle    CO:         7.83         5.11         5.12  5.12         5.95  0.19         0.36         0.91         2.51         6.53 

User  supplied  ueh  registration  distributions  . 

Cal,  Year:  1988            I/H  Progran:  Yes  Anbient  lenp:  33,0  (F)                       Region:  Lou 

Anti-tan.  Progran:  Ho  Operating  Hode:  50.0  /    0.0  /  50.0     Altitude:    500.  Ft. 

Ueh.  Type:     '  ML      LilL      L1I2.  LD6T         HOGU  LDOU         LDDI         HDDU         tIC        All  Ueh 

Ueh.  Speeds:         5.0          5.0          5.0  5.0  5.0          5.0          5.0           5.0 

Uni  nix:         0.617        0.127        0.091  0.036  0.031        0.015        0.013        0.007 

Conposite  [nission  Factors  (Gn/Hile) 

Exhaust    CO:       127.09      199,95      313,50  217.37       108.06  3.86         1.37        35.05      206,06      153.98 

Hot  Stabilized  Idle  Enission  Factors  (Gn/tlin) 

Idle    CO:         7.83         5.11         5.12  5.12         5.95  0.19         0.36         0.91         2.51         6.53 


Attachment  2.0 
INTERSECTION  ANALYSIS 


CflLINEJ:  CftLIFORNie  LINC  SOURCE  OISPERSIOH  nODEL  -  SEPIEHBER,  1979  UER5I0N  PRGE    1 

JOB:  SIOflRlURRI  1981  1  HOOR  NB  RUH:  SIUflRl&OflR!  1981  1  HOOR  NB 

I.    SITE  UflRIflBLES 

U  =    1  0  f1,'S  CLBS  =     4    (D)  US  =     0.0  Cn/S  filin  =   60.  1INUIES  mXH  =   lOQO.  II 

BR6  =    70.  DEGREES  ZO  =    50.  01  UD  =     0.0  Cft/S  flflB  --   5.0  PPM 


II.    LINK  UflRIflBLES 

LINK  OESCRIPIION        •         LINK  COflROINftlES  (f1)         •  LINK  LENGIN  LINK  BRG     TYPE    UPH        Ef        N      U 

»     XI         Yl         K         Y2     •        (H)  (OEG)                        (B/fll)    (M)    (11) 

1 n , 

fl.  siu  mum          *     0.     -i3.      o.    -257. «      211.  ibo.      ag    110.  53.6   0.0  ig.o 

B.  SlUflRI  OUEUE      •   0.   -13.    0.   -30.  »    17.  180.    AG  1990.  100.0  0.0  16.0 

C.  OflRI  fREEFLOU     •  -15.    5.  -228.    5.*    213.  270.    AG  1958.  56.6  0.0  20.0 
0.  GAR!  QUEUE       »     -15.    5.   -61.    5.  »    16.  270.    AG  1053.100.0  0.0  20.0 

III.  RECEPTOR  LOCATIONS  flNO  nOOEL  RESULTS 

»                  »  TOTAL  •  CO/LIKK 

«        cooROiNflTES  m         • » Afie  •  (ppri) 

RECEPTOR                  »         X            Y            2         »  (PPtI)  •     A  B      C      D 

H K « 

1.  RECEP  1                    •         -61.         -5.         1.6     •  25.1    •    0.0  0.0    1.5  15.6 


CflLIHC3!  CfiLIFORNIB  LINE  SOURCE  DISPERSION  !100EL  -  SEPIOIBER,  1979  UERSION                             PAGE    1 

JOB:  SIUflRI  a  DflRI  RUN:  SIOHRI  IDHRI  1981  8  HOUR 

I.    SITE  UliRIflBliS 

u=  i.ofi/s            CLflS  =  1  (0)         US  =    o.ocn/s       fliin  =  so.hinuies                   hixh  =  looo.n 

BRG  =    70.  0E6REES              20  =  SO.  Cfl             UO  =     0.0  Cfl/S            flfIB  =    3.1  PPfl 


II.    LINK  UftRmOLES 

LINK  DE5CRIPII0N       ♦         LINK  COOROINfllES  (f1)         •  LINK  LENOIH    LINK  BRG     TYPE   UPH        U        H      U 
»     Xl         Yl         X2         Y2     •        (fl)  (DEG)  (G/tll)    (H)    (fl) 

fi.  LINKl 

B.  LINK2 

C.  LINK3 

D.  LINK4 

III.  RECEPIOR  LOCATIONS  AND  flOOEL  RESULTS 


0 

-13. 

0. 

-257.  . 

211. 

180. 

AG 

370.  12.1 

0.0  20.0 

0. 

-13. 

0. 

-30.  • 

17. 

180. 

AG 

1327.  100.0 

0.0  16.0 

-IS 

5. 

-228. 

5.  • 

213. 

270. 

AG 

1702.  12.2 

0.0  19.0 

-15. 

5. 

-50. 

5.  • 

35. 

270. 

AG 

1990.  100.0 

0.0  16.0 

RECEPTOR 
1-.  RECEPTOR  1 


•  TOTAL  •     CO/LINK 
COORDINATES  (ID     »  •  ATIB  •      (PPfl) 
X     Y     2    •  (PPtI)  •  A   B   C   0 


1.8  »  12.2  •  0.0  0.0  2.5  6.6 


CflLINEJ:  CflLirORNIfl  LINE  SOURCE  DISPERSION  MODEL  -  SEPIEMBEC,  1979  UERSION 
JOB:  STUftRI  S  OflRl  1988  NB  RUN:  STUflRI  WflRI  1988  1  HOOR  NB 


PAGE 


I.    SITE  UllRIflBLES 

U  --    1.0  H/S 

CLftS=     1    (0) 

US 

'     O.OCM/S 

flTIM  =    60, 

,  MINUTES 

MIXH 

BRG  =    60.  DEGREES 

ZO  =   50.  CM 

UD 

=     0.0  CH/5 

fine  =    3.5  PPM 

II.    LINK  UflRIRBLES 

LINK  DESCRIPIION 

• 

LINK  COORDINflTES  (f1) 

»  LINK  LENGTH 

LINK  BRG 

TYPE 

UPN 

EF 

H 

U 

• 

XI         Yl         W 

Y2     «        (M) 

(DEB) 

(G/MI) 

(M) 

(M) 

ft.  LINKl 

• 

0.       -13.         0, 

■257.  •         211. 

180. 

AG 

382, 

17.7 

0.0 

16.0 

B.  LIHK2 

• 

0.       -13.         0. 

-15.  •          32. 

180. 

AG 

2162. 

100.0 

0.0 

16.0 

C.  LINK3 

• 

-15.         5.     -228. 

5.  •         213. 

270. 

AG 

2757. 

17.7 

0.0 

20,0 

D.  LINKl 

i 

-15.         5.       -13. 

5.  •          28. 

270. 

ftG 

1120. 

100.0 

Q.0 

20.0 

III.    RECEPTOR  LOCflllONS  fiND  MODEL  RESULTS 

• 

•  TOTftL  • 

CD/LIHK 

• 

COORDINflTES  (M) 

»  »  flf1B« 

(PPM) 

RECEPTOR 

* 

X            Y 

Z 

•  (PPM)  »     ft 

B      C 

0 

1.  RECEPTOR  1 

T 

-11.         -5. 

1. 

8     •  11.6   •    0.0 

0.0    1.6 

3.5 

0.  M 


CflLIN[3:  CflLirORNIfl  LINE  SOURCE  OISPERSION  MODEL  -  SEPIEMBER,  1979  UERSION  PfiGE    1 

JOB:  SIUflRI  &  OfiRI  1388  NB  RUN:  SIUBRI  SDflRI  1988  8  HOUR 


I.    SHE  UflRIflBLES 

U  =    l.Ofl/S 

cms-   1  (0) 

US  =    0.0  cn/s 

flTin=    60 

.  MINUTES 

MIXt 

BRG  =    60.  DEGREES 

ZO  =   50.  01 

UD  =     0.0  01/S 

mo  =  2.1  ppn 

II.    LINK  UflRIflBLES 

LINK  0E5CRIPII0N 

, 

LINK  COOROINfllES  (11)         •  LINK  LENGTH 

LINK  BRG 

TYPE 

UPH 

EF 

H 

U 

• 

XI         VI         «2 

Y2     •        (H) 

(DEG) 

(6/flI) 

(M) 

(M) 

fl.  LINKl 

» 

0.       -13.         0. 

-257.  •         214. 

180. 

AG 

464. 

27.2 

0.0 

16.0 

B.  LINK2 

• 

0.       -13.         0. 

-40.  •          27. 

180. 

AG 

1639. 

100.0 

0.0 

16.0 

C.  LINK3 

» 

-15.         5.     -228. 

5.  •         213. 

270. 

AG 

2398. 

27.2 

0.0 

19.0 

0.  LINKl 

» 

-15.         5.       -64. 

5.  •          49. 

270. 

AG 

946. 

100.0 

0.0 

13.0 

III.    RECEPIOR  LOCflflONS  flNO  flOOEL  RESULTS 

» 

»  TOTflL  • 

CO/LINK 

» 

COORDINATES  (ID 

•  •  flue* 

(PPtI) 

RECEPTOR 

* 

X            Y 

z       •  (Pph)  •    fl 

B      C 

0 

1.  RECEPTOR  1 

T 

-61.         -5. 

1.8     •    8.0   •    0.0 

0.0    2.5 

3.4 

CflUH£3:  CRLIfORHIR  QUE  SOltliCE  DISPERSION  MODEL  -  SEPTEJIBER,  1979  UERSION  PftSE   1 

JOB:  SIOflRiaOHRI  19B6  1  HOUR    B  RUN:  SIUfiRr&OflRT  1988  1  HOUR    8 


I.    SHE  UflRIflBLES 

U  =    1.0  M/S 
m  --    60.  DEGREES 

CU5  = 
Z0  = 

1    (0)            US=     0.0O1/S 

50.  cn         UD  =   0.0  cn/s 

ftTin  =    60.  HIHUIES 
flfIB  =    3.5  PPtI 

HIXH 

II.    UHK  URRIflOLES 

UNK  DESCRIPTIOH 

tf 

LINK  COORDIHBTES  (M)         ♦  IW  LENGTH 
XI        Yl        XZ        Y2    •       m 

LINK  BRG 
(DEG) 

TYPE 

I'PH 

EF 
(G/fll) 

H 
(11) 

u 

(H> 

fl.  STU  FREEriaJ 

B.  SIUflRI  OUEUE 

C.  OftRI  FREEFLOU 

D.  DflRI  QOEOE 

* 

0. 

0. 
-15. 
-15. 

-13.         0.     -257.  •         211. 
-13.         0.       -50.  •          37. 

5.     -228.         5.  »         213. 

5.       -18.         5.  »          33. 

180. 
180. 
270. 
270. 

R6 
86 
AG 
RG 

678. 
2162. 
2853. 
1266. 

17,7 
100.0 

17.7 
100.0 

0.0 
0.0 
0.0 
0.0 

16.0 
16.0 
20.0 
20.0 

III.    RECEPTOR  LOCRTIONS  RND  MODEL  RESULTS 


•  TOTAL  »  CD/LINK 

»            COORDINATES  (M)            »  ♦  RM8  •  (PPM) 

RECEPTOR                  •         X            Y            Z         •  (PPM)  •  R      B      C      0 

1.  RECEP  1                    »         -18.         -5.         1.8     •  12.9   •  0.0    D.O    5.0    1.1 


CflLIN[3:  CflLirORNie  LINE  SOURCE  DISPERSION  HODEL  -  SEPTEftBER,  1975  UERSION 
JOB:  SIURRIiOflRI  1988  8  HOUR  B  RUN:  SIUflRI50flRI  1968  8  HOOR  B 


PR6E  1 


I.    SITE  UftRIflBLES 


U  =  1.0  n/s 
RG  =   60.  DEGREES 


CLflS  =     1    (D) 
ZO  =   50.  01 


0.0  CI1/S 
0.0  Cfl/S 


fllin  =    60.  fllNUIES 

flue  =  2.1  ppti 


IIIKH  =    1000.  (1 


II.    LINK  UBRIflBLES 


LINK  OESCRIPIION 


LINK  COORDINBTES  (M)         •  LINK  LENGTH    LINK  BR 
Xl         Yl         K         V2     »        (f1>  (OEG) 


TYPE    yPH        U        H      U 
(G/fll)    (f1>    (H) 


fl.  SIU  rREEfLOU 

B.  STOBRI  QOEOE 

C.  OBRI  rREEFLOU 
0.  OfiRI  QOEUE 


0. 

-13. 

0. 

-257.  • 

244 

0 

-13, 

0. 

-40.  • 

27 

■15, 

5, 

-228. 

5.  • 

213 

•15. 

5. 

-64. 

5.  • 

49 

180.  AG  542.  27.2  0.0  16.0 

180.  Be  2490.  100.0  0.0  16.0 

270.  RG  2481.  27.2  0.0  19.0 

270.  AG  946.  100.0  0.0  13.0 


III.    RECEPIOR  LOCflllONS  BHD  (10DEL  RESOLIS 


RECEPTOR 
1.  RECEP  1 


COORDINATES  (M) 
X  V  2 


«  TOTAL  •  CO/LINK 

♦  ♦  me  •         (PPti> 

•  (PPH)  •     A      8      C      D 


1.8     •    fl.l    «   0.0   0.0    2.6    3.4 


CHUNG:  CflUfORNIfl  LINE  SOURCE  DISPERSION  tlOOa  -  SEPIEMER,  1979  ^SIOH 
JOB:  OflRiaCOL  19B1 J  HOUR   HB  Mt  OORmCOL  1981 1  HOUR  HB 


FREE  1 


I.    SITE  UflRIflBLES 


U  =   l.Ofl/S 
6RE  =  215.  DEGREES 


CLflS  =     1    (D) 
ZO  =  50.  cn 


U5  = 


0.0  cn/s 
0.0  cn/s 


flTIH  = 
HtlB  = 


60.  MINUTES 
S.OPPfl 


NIXH  =  1000.  f1 


II.  LINK  URRIflBLES 


UNI!  DESCRIPTION 


LINK  COOROIHflTES  (f1)    «  LINK  LENGTH  LINK  BRG  TYPE  UPH   EF   H   U 
n         Yl    X2    Y2  •   (M)     (0E6)  (Ml)    (H)  (H) 


fl.  LINK 

B.  QNK 

C.  LINK 

D.  LINK 

E.  LINK 
F.LIHK 
G.  LINK 
H.  LINK  8 


3 

3 

-73.  » 

76 

180 

3 

3 

-15.  • 

18 

180 

11 

237 

11.  » 

229 

90 

11 

11 

11.  » 

36 

90 

18 

-3 

210." 

222 

360 

18 

-3 

17.  » 

29 

360 

7 

-83 

7.  . 

76 

270 

7 

-25 

7.» 

18 

270 

86 

309 

58 

6  0 

BG 

1680 

100 

0  0 

8G 

706 

58 

6  0 

RG 

1769 

100 

0  0 

86 

507 

58 

6  0 

RG 

1680 

100 

0  0 

R6 

551 

58 

6  0 

RG 

1916 

100 

0  0 

0  13.0 

0  13.0 

0  13.0 

0  13.0 

0  13.0 

0  13.0 

0  17.0 

0  17.0 


III.  RECEPTOR  LOCRTIOHS  AND  I10DEL  RESULTS 


RECEPTOR 
1.  RECEPTOR  1 


COOROIHflTES  (ri) 
X  Y  Z 


TOTAL  • 

<  flne* 
(PPfl)  • 


CO/LINK 
(PPtI) 

0     E     r 


fl      B      C      0      E      r      G 
0.1    0.7    1.1    5.8    0.0    0.1    0.2   0.8 


1.8     •  11.1 


CflUNEJ:  CflLirORNIfl  LINE  SOURCE  DISPERSION  MODEL  -  SEPIEflBER,  1979  UER5I0N 
JOB:  OflRI&COL  1981  8  HOUR    NB  RUH:  DORISCOL  1981  8  HOUR  HB 


PR6E  1 


I.    SHE  UflRIflBLES 

u=  1.0  n/s 

BRB  =  215.  DEGREES 

CLflS  =     1    (D) 
ZO  =   50.  01 

us  = 
uo  = 

0.0  01/S 

0.0  cn/s 

mn-- 

DHB  = 

60.  HIHUTES 
S.OPPfl 

II.    LINK  UflRIBBLES 

nm  --  1000.  M 


\m  DESCRIPIION 


LINK  COOROINfllES  (M) 
XI    Yl    il         HI 


LINK  LENGTH  LINK  BRG  TYPE  UPH 
(f1)     (DEG) 


EF        H      U 
G/fll)    (H)    ((1) 


LINK  1 
LINK  2 
LINK  3 
LINK1 
LINK  5 
LINK  6 
LINK  7 
LINK  8 


3 

3 

-73.  • 

76 

180 

3 

3 

-11.  » 

11 

180 

11 

237 

11.  » 

229 

90 

11 

38 

11.  • 

30 

90 

18 

-3 

210.  • 

222 

360 

18 

-3 

32.  • 

11 

360 

7 

-83 

7.  • 

76 

270 

7 

-25 

7.  • 

18 

270 

AG  217. 

RG  1600. 

AG  611. 

AG  1769. 

AG  105. 

AG  1680. 

AG  179. 

AG  1916. 


12.2     0 


2     0 


13.0 
13.0 
13.0 
13.0 
13.0 
13.0 
17.0 
17.0 


III.    RECEPTOR  LOCATIONS  AND  HODEL  RESULTS 


RECEPTOR 
1.  RECEPTOR  1 


COOROINRTES  (M) 
X  Y  2 


•  TOTAL 

•  •  AflB' 
»  (PPM) 


fl      B      C 


CO/LINK 
(PPM) 
0      E      r 


6      H 


1.8     Ml.l 


0.0    0. 


.8    5.3   0.0    0.2    0.2    1. 


C«JN£3:  CRLirOPHIR  LIHE  SOORCE  DISPERSION  NOOEL  -  SEPTEMBER,  1979  UERSION 
JOB:  DflRiaCOL  19ee  l  hour    HB  m-.  OflRiaCOL  1988  1  HOOR  HB 


PAGE   1 


I.    SITE  UflRIflBLES 


l.Ofl/S 
235.  DEGREES 


CLflS  = 
ZO  = 


(0> 

01 


US  = 
UD  = 


0.0  Ctl/S 
O.D  01/S 


fllltl 
RftB 


60.  MINUTES 
3.0  PPM 


HIHH  =   1000.  M 


II.    UHK  UBRIflBLES 


LINK  DESCRIPTION 


LINK  1 

QNK  2 

LINK  3 

LINK  1 

LINK  5 

LINK  6 

LINK  7 

LINK  8 


LINK  COORDINATES  (M) 
XI         Yl         X2         Y2 


LINK  LENGTH   LINK  BRG     TYPE    UPH        EF        H      U 
(H)  (DEG)  <G/MI)    (M)    (M) 


3 

3 

8 

H 

8 

H 

-3 

18 

-3 

18 

-7 

7 

-7 

7 

3. 
3. 
237. 
36. 
-3. 
-3. 
-83. 
-25. 


-73.  » 

76 

180 

-21.  « 

21 

180 

11.  • 

229 

90 

H.  » 

28 

90 

210.  » 

222 

360 

17.  » 

29 

360 

7.* 

76 

270 

7.  • 

13 

270 

HG 

339. 

37.9 

0 

AG 

1639. 

100.0 

0 

86 

765. 

37.9 

0 

HG 

925. 

100.0 

0 

RB 

610. 

37.9 

0 

HG 

1199 

100.0 

0 

R6 

578, 

37.9 

0 

RG 

1387. 

100.0 

0 

.0  13.0 

.0  13.0 

.0  13.0 

.0  13.0 

.0  13.0 

.0  13.0 

.0  17.0 

.0  17.0 


III .    RECEPTOR  L0CRTI0N5  RNO  MODEL  RESULTS 


RECEPTOR 
1.  RECEPTOR  1 


COOROI NATES  (M> 
K  Y  2 


»  TOTAL  • 

•  »  fflIB  • 

•  (PPM)  * 


A      8      C 
0.1    1.2    0.9    3.0    0 


CO/LINK 
(PPM) 
0     E      r 


G      H 
O.D   0.1    0.1 


8.7 


CRQNG:  CflLirORHIft  LIHC  SOURCE  DISPERSION  rtOOEL  -  SEPTEMBER,  1979  UERSION 
JOB:  DflRI&COL  1988  0  HOUR   HB  RUH:  OBRI&COL  1988  8  HOUR  NB 


PAGE   1 


I.    SITE  UflRIflBLES 

U  --   1 .0  tl/S 
ORG  =  235.  DEGREES 

CLflS  =     1    (0) 
ZO  =   50.  01 

US  = 
U0  = 

0,0  01/S 
0.0  Cfl/S 

flTItl  = 

me  = 

60.  HINUTES 
Z.lPPtI 

II.    LINK  UflRIRELES 

nm  =  1000.  n 


LINK  OESCRIPIIOH 


LINK  1 
LINK  2 
LINK  3 
LINK  1 
LINK  5 
LINK  6 
LINK  ? 
LINK  8 


LINK  COOROINRTES  (M) 
XI    Yl    Ii2    Y2 


LINK  LENGTH  LINK  BRG  TYPE  UPH   Ef   H   U 
(H)     (DEG)  (G/ttl)  («)  (fl) 


3 

-73 

76 

180 

3 

-15 

18 

180 

H 

237 

11 

229 

90 

M 

32 

M 

21 

90 

18 

-3 

210 

222 

360 

18 

-3 

11 

23 

360 

7 

-83 

7 

76 

270 

7 

-25 

7 

18 

270 

HG 

272. 

27.2 

0 

0 

13 

HG 

1639. 

100.0 

0 

0 

13 

RG 

611. 

27.2 

0 

0 

13 

HG 

925. 

100.0 

0 

0 

13 

HG 

188. 

27.2 

0 

0 

13 

RG 

1198. 

100.0 

0 

0 

13 

RG 

503. 

27.2 

0 

0 

17 

RG 

1387. 

100.0 

0 

0 

17 

III.  RECEPTOR  LOCATIONS  RNO  tlOOEL  RESULTS 


RECEPTOR 
1.  RECEPTOR  1 


COORDINATES  (ID 
X     Y     2 


TOTAL  • 

♦  m  • 
(ppti)  ♦ 


CO/LINK 
(PPTI) 
0   E   r 


R   B   C   0   E   r   G   H 
0.1  1.1  0.6  2.6  0.0  0.0  0.1  0.1 


1.8 


CIILINEJ!  CflLirORNIfl  LINE  SOyRCE  OISPERSiON  flODEL  -  SEPIEJ1BER,  1979  UER5I0H 
JOB:  DflRI  a  COL  1988  1  HOUR>ffi  RUN:  SIOflRI  IDSRI  1988  8  HOOR  .' 


FRGE  1 


I.    SHE  UflRIflBLES 


=  1.0  n/5 

=  235.  DEGREES 


CLflS 
ZO 


1    (0) 
50.  01 


05  =     0.0  01/S 
UD  =     0.0  Cfl/S 


flIIH  =   60.  fllNUIES 
fltIB  =   3.1  PPtI 


NIXH  ■-   1000.  II 


II.  LINK  UflRIflBLES 


LINK  DESCRIPTION 


LINK  COOROINfllES  (fl) 
XI    VI    X2    Y2 


LINK  LENGIH  LINK  BR 
(11)    (OEG) 


TYPE  UPH 


Er   H   U 
(G/tll)  (f1)  m 


a.  LINKl 

B.  LINK2 

C.  LINK3 
0.  LINKl 

E.  LINKS 

F.  LINK6 
6.  LINK? 
H.  LINKB 


3 

3 

-73 

76 

180 

3 

3 

-21 

21 

180 

11 

237 

H 

229 

90 

H 

38 

H 

30 

90 

18 

-3 

240 

222 

360 

18 

-3 

48 

30 

360 

7 

-83 

7 

76 

270 

7 

-25 

7 

18 

270 

flG 


367.  1? 

1660.  100 

779.  17 

967.  100 

673.  17 


AG  1198.  100 
flG  592.  17 
AG  1150.  100 


7  0, 

0  0 

7  0, 

0  0 


0  13.0 

0  13.0 

0  13.0 

0  13.0 

0  13.0 

0  13.0 

0  17.0 

0  17.0 


III.  RECEPTOR  LOCftllONS  flHO  MODEL  RESULTS 


RECEPTOR 
1.  RECEPTOR  1 


COORDINBTES  (fl) 
X     Y     Z 


TOTAL  • 

♦  me* 

(PPM)  ♦  A 


CO/LIKK 

(PPM) 

C  0  E   r 


30.    21. 


8.9  •  0.1  1.0  1.1  2.8  0.0  0.0  0.2  0.6 


CfiUNn:  CBLIfORNIfl  LINE  SOtlRCE  DISPEKION  HOOEL  -  SEPTEMBER,  1979  UERSION 
JOBj  DflRTiCOL  1988  8  HOUR  B  .  RUN:  DftJI&COL  1988  8  HOUR  B 


Pfl6E  1 


I.    SITE  UBRIBBLES 

U  =    l.Otl/S 
BR6  =  230.  DEGREES 

CLflS=     4    (0) 
Z0=    50.  CH 

US 
UO 

=    0.0  cn/5 
=     0,0  01/5 

flTIH  = 
DUB  = 

60.  niNUTES 
2.1  PPfl 

fllXH  =    1000.  fl 

II.    LINK  UflRIRBLES 

LINK  DESCRIPTION 

LINK  COOROINBTES  (t1) 
XI         Yl         X2 

»  LINK  LENGTH   LIHK  BRG 
Y2     »        (fl)           (DEG) 

TYPE 

ypH 

EF 
(G/fll) 

H 
(ft) 

U 
t1) 

fl.  LINK  1 

B.  LINK  2 

C.  LINK  3 
0.  LINK  1 

E.  LINK  5 

F.  QNK  6 

G.  LINK  7 
H.  LIHK  8 

3 
3 
8 
6 

-3 
-3 
-7 
-7 

3. 

3. 
H. 
H. 
18. 
18. 

7. 

7. 

237; 
31. 

-il. 
-25. 

-73.  •          76 
-17.  »          20 
H.  •         229 

11.  •          26 
210.  •         222 

12.  »          21 
7.  »          76 
7.«          18 

18fl 
180 
90 
90 
360 
360 
270 
270 

RG 
AG 
RS 
RG 
RG 
RG 
RG 
RG 

293. 
1660. 

678. 

967. 

538. 
1135. 

515. 
1150. 

27.2 
100.0 

27.2 
100.0 

27.2 
100.0 

27.2 
100.0 

0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 

3.0 
3.0 
3.0 
3.0 
3.0 
3,0 
7,0 
7.0 

III.  RECEPTOR  LOCRTIOHS  RND  nOOEL  RESULTS 


RECEPTOR 
1.  RECEPTOR  1 


COOROIHRTES  (fl) 
X     Y     Z 


TOTAL  • 

•  flflB' 
(PPtI)  •  fl 


CO/LIHK 

(PPfl) 

C   0   E   F 


G   H 


31.    21. 


7,5  •  0,1  1.3  0.6  3.1  0.0  0.0  0.0  0.3 


Attachment  3.0 
GARAGE  ANALYSIS 


ttBH 


(see  Inilructions   followlnq) 


Project  No.:       ^nf^3.00 


^.J^ 


sue:   rrrji  C/TV^ 


Analyst- 

Date:         S / ^  / JS 


Symbol 


Input/Units 


A 

1 

Ve, 

Ce, 

1 

Vx, 

Cx, 


PC 

Fet 


Vx,/Cx 


Rno 


-Oa 


Daso   running  tine 

Base  approach  t1nc(s) 

Base  entrance  tlr.e(s) 

Base  novenent-ln  tlme(s) 

Base  stop,  base  start  tlmc(s) 

Base  movernent-out  tl(nc(s) 

Base  exit  tlme(s) 

Base  departure  tlme(s) 

Total  base  running  tlrie(s) 

Area  of  parking  lot  (m  ) 

Entrance  approach  Identification 

Entrance  denand  volune  (vph) 

Entrance  approach  capacities  (vph) 

Exit  approach  Identification 

Exit  demand  volune  (vph) 

Exit  approach  cop.-cltles  (vph) 

Nunber  of  parking  spaces  occupied 

Emissions 

Capacity  of  parkinc]  lot  (veh) 

Excess  novenent-ln  tlme(s) 

Facility  emptying  tlrie(s) 

Excess  running  tine 

Entering  voluire-to-capaci ty  ratio 

Exiling  volume-tn-capacl ty  ratio 

Excpss  running  time  entering    -> 
parking  lot 

Excess  running  tire  exiting  parking 
lot 

Total  entering  running  time  (s/veii) 

Excess  running  time  moving  out  of 
n^rHnn  stalls  (s/vphl 

Total  cxltinn  runninn  tine  (s/vch) 

Total  rrrlsslon  rale  frcn  a  narking 
lot  (n/n^  -  s) 

Area  source  rmlsslon  role  without 
the  entsslons  frnn  Internal  rnad 
segment,  1 


jH^ 


IPS. 


ZIO 


'33 

'76. 

S2-4 


/9S5 


53 


fiMMMriMktMMBiM 


iiS. 


(see  Inslruclions   foUowInq) 


Step 


1 

1.1 
l.-i 
1.3 
1.4 
1_5 
1.6 
1.7 
1.8 
2 
3 
4 
5 
6 
7 
8 
9 
10 

n 
1? 

13 

14 

14.1 

14.2 

14.3 

14.4 

15 
16 

17 
18 


rojcct  No.:       •S'OS  3.   OO 

no:    r;?A/r  cjtV 


Analyst- 


/f^ 


Date:      <5'/^/8S 


Symbol 


A 
i 
Ve, 


Pc 

Fet 

Ve,/Ce, 


T'1 

Rmo 


-Oa 


Inpt-t/UnUs 


Case   rjnninq  tine 

Base  approach  t1mc(s) 

Bass  entrance  Htre{s) 

Base  novenent-ln  t1me(s) 

Base  stop,  base  start  t1mc(s) 

Base  movement-out  time{s) 

Base  exit  tlme(s) 

Base  departure  tlme{s) 

Total  base  running  t1me(s) 

Area  of  parking  lot  (m  ) 

Entrance  approach  Identification 

Entrance  denand  volume  (vph) 

Entrance  approach  capacities  (vph) 

Exit  approach  Identification 

Exit  demand  volume  (vph) 

Exit  approach  cap.'Cllles  (vph) 

Number  of  parking  spaces  occupied 

Emissions 

Capacity  of  parking  lot  (vch) 

Excess  novcnent-ln  t1me(s) 

Facility  emptying  tlrie(s) 

Excess  running  time 

Entering  volum.e-to-capaclty  ratio 

Exiling  volume-tn-capaclty  ratio 

Excess  running  time  entering  ■— ^ 
parking  lot 

Excess  running  t1re  exiting  parking 
lot 

Total  entering  running  time  (s/vcli) 

Excess  running  time  r:ov1ng  out  of 
n^rlrin/i  stalls  (s/v»hl 

Total  exitino  running  tine  (s/vch) 

Total  rirlssion  rate  from  a  parking 
lot  (g/m"^  -  s) 

Area  source  rmlssion  rate  without 
the  emissions  from  Internal  rnad 
segment,  1 
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Appendix  7:    Noise 


PURPOSE  AND  OBJECTIVE 


The  purpose  of  the  noise  assessment  for  the  Tent  City  Project  is  to 
identify  noise  impacts  from  on-  and  off-site  sources.   The  results  of  the 
assessment  will  enable  planners  and  developers  to  effectively  protect 
noise  sensitive  land  uses  both  on  the  project  site  and  in  surrounding 
neighborhoods. 


-1- 


II.   METHODOLOGY 


Introduction 

Noise  is  measured  in  decibels  (dB)  which  is  the  ratio  between  a  measured 
quantity  and  a  reference  quantity  (.0002  microbars).  Decibels  are 
expressed  using  a  logarithmic  scale  due  to  the  large  volume  of  sound 
needed  to  create  an  audible  response.  Therefore,  a  one  dB  increase  is 
imperceptible,  a  5  dB  increase  is  just  audible,  and  a  10  dB  increase  is  a 
doubling  of  noise. 

Noise  within  a  city  environment  is  derived  from  niimerous  sources.   These 
sources  include  aircraft  flyover,  building  equipment  (such  as  fans, 
blowers,  and  air  conditioners),  construction  activity,  and  vehicular 
travel  on  local  streets. 

Noise  Criteria 

The  U.S.  Department  of  Housing  and  Urban  Development  (HUD)  established 
design  noise  levels  (DNL)  to  protect  residential  land  from  adverse  noise 
conditions.   The  DNL's  establish  categories  of  acceptability  and  are 
presented  in  the  following: 

Acceptable  (DNL  not  exceeding  65  decibels).   The  noise  exposure  may 
be  of  some  concern  but  common  building  constructions  will  make  the 
indoor  environment  acceptable  and  the  outdoor  environment  will  be 
reasonably  pleasant  for  recreation  and  play. 

Normally  Unacceptable  (DNL  above  65  but  not  exceeding  75  decibels). 
The  noise  exposure  is  significantly  more  severe;  barriers  may  be 
necessary  between  the  site  and  prominent  noise  sources  to  make  the 
outdoor  environment  acceptable;  special  building  constructions  may  be 
necessary  to  ensure  that  people  indoors  are  sufficiently  protected 
from  outdoor  noise. 

Unacceptable  (DNL  above  75  decibels).  The  noise  exposure  at  the  site 
is  so  severe  that  the  construction  cost  to  make  the  indoor  noise 
environment  acceptable  may  be  prohibitive  and  the  outdoor  environment 
would  still  be  unacceptable. 

Other  noise  regulations  which  will  apply  to  the  Tent  City  project  include 
Regulations  for  the  Control  of  Noise  in  the  City  of  Boston  (see 
Attachment  1.0). 

Study  Area 

The  Tent  City  Project  is  located  south  of  Copley  Place  bordered  by  Truro 
Street  to  the  northwest,  Dartmouth  Street  to  the  east,  Columbus  Avenue  to 
the  south  and  Yarmouth  Street  to  the  west. 

Noise  Assessment  Locations  (NAL's)  for  this  study  were  selected  in  areas 
situated  closest  to  major  noise  sources.   NAL's  were  located  adjacent  to 
major  roadways  and  included  properties  described  in  Table  1  and  presented 
in  Figure  1. 
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TABLE  1 

Noise  Assessment  Locations  (NAL) 


NAL  LOCATION 


Tent  City  residential  unit  on  the 
northwest  comer  of  Columbus 
Avenue  and  Dartmouth  Street. 

Building  on  the  northeast  comer 
of  Columbus  Avenue  and  Dartmouth 
Street. 

Sidewalk  on  southwest  comer  of 
Stuart  Street  and  Dartmouth  Street, 

Sidewalk  on  southeast  comer  of 
Stuart  Street  and  Dartmouth  Street. 
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Project  Site 


Tent  City 

Boston,  Massachusetts 

FIGURE  / 
NOISE  RECEPTOR  LOCATIONS 

Scale  in  feet 


® 


0  200  400 

Sasaki  Associates,  Inc.  Watertown,  Massachusetts 


Methodology 

Noise  levels  were  analyzed  with  the  use  of  the  prediction  methodology 
described  in  Bolt,  Beranek,  and  Newman  (1983).   The  methodology  computes 
design  noise  levels  (DNL)  measured  in  decibels  over  a  twenty-four  hour 
period. 

The  years  of  noise  analysis  have  project  significance  and  are  as  follows: 

1984  -  existing  conditions. 

1988  -  project  completion. 

Study  alternatives  include  No-Build  and  Build  alternatives. 

The  methodology  considers  noise  derived  from  three  main  sources:  vehicle 
travel  on  local  streets,  aircraft  flyover,  and  railways.  The  assumptions 
and  data  inputs  under  these  categories  are  presented  in  the  following: 

Roadways 

Engine  operation,  tire  wear,  and  exhaust  are  the  major  components  of 
vehicular  noise.   Factors  influencing  traffic  noise  intensity  include 
weather,  road  grade  (only  for  heavy  duty  vehicles  travelling  uphill), 
vehicle  classification,  vehicle  volume,  travel  speed,  and  distance  to  the 
noise  source.   Vehicle  volume,  travel  speed,  and  distance  to  the  source 
have  the  most  influence  on  noise  intensity. 

The  vehicle  volumes  used  for  the  noise  analysis  were  derived  from  the 
traffic  report. 

As  speed  increases  the  tire  friction  significantly  elevates  noise.   To 
simulate  worst  case  conditions  the  speed  was  assumed  at  30  miles  per  hour. 

The  following  vehicle  classification  ratio  was  applied  to  the  noise 
analysis: 

Vehicle  Classification  Percentage 

Light  duty  vehicles  87 

Medium  vehicles  5 

Heavy  duty  vehicles  8 

Aircraft 

Airports  within  fifteen  miles  of  the  site  have  the  potential  of 
influencing  ambient  noise  levels.   Logan  Airport  in  Winthrop,  Hanscom 
Field  in  Bedford,  and  Norwood  Airport  in  Norwood,  MA  were  included  in  the 
noise  analysis. 
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Logan  Airport  1982  noise  contours  were  obtained  from  Massport  and 
factored  into  the  noise  analysis.   Due  to  the  unavailability  of  future 
noise  contours,  these  contour  lines  were  factored  into  1988  Build  and 
No-Build  conditions,  as  well. 

Information  was  unavailable  for  Hanscom  Field  and  Norwood  Airport. 
However,  it  is  unlikely  that  their  air  traffic  has  a  significant  affect 
on  ambient  noise  conditions  due  to  low  jet  traffic  and  distance  (over  10 
miles)  to  the  site. 

Metrorail  Noise 

Rapid  transit  lines  (uncovered)  and  railroads  within  3000  feet  of  a  site 
influence  ambient  noise  conditions.   Factors  affecting  metrorail  noise 
include  number  of  diesel  and  electrified  trains,  average  number  of  diesel 
locomotives  per  train,  average  number  of  railway  cars,  average  speed,  and 
welded  or  bolted  rail-line. 

Existing  and  future  rail  information  for  the  commuter  rail  located  600 
feet  north  of  Tent  City  was  obtained  from  the  Massachusetts  Bay  Transit 
Authority  (Jack  Flaherty,  personal  communication). 
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III.  RESULTS  AND  DISCUSSION 


The  noise  worksheets  for  the  analysis  are  presented  in  Attachment  2.0. 
The  results  of  the  analysis  are  presented  in  Table  2.   The  following  is  a 
synopsis  of  the  results  by  receptor. 

Daily  noise  contributions  from  aircraft  at  Logan  Airport  are  58 
decibels  at  receptor  1  which  is  acceptable  for  residential  use.   The 
at-grade  rail  lines  located  720  feet  north  of  the  site  are  presently 
used  by  Amtrak  and  the  Boston  and  Maine  Railroad.   Due  to  the 
distance  and  brevity  of  the  noise  peak  from  this  source,  the  noise 
contribution  is  insignificant  (AO  dB).   Traffic  in  the  vicinity  of 
the  site  has  the  most  influence  on  ambient  noise  levels.   Stop  and  go 
truck  traffic  and  freeflow-automobile  traffic  primarily  on  Dartmouth 
Street  and  Columbus  Avenue  results  in  noise  levels  of  81  dB  for  1984 
existing  conditions.   Increased  traffic  volumes  by  1988  will  result 
in  a  slight  increase  in  noise  by  1  dB  under  Build  and  No-Build 
conditions.   Although  the  opening  of  the  Orange  Line  will  increase 
trains  from  2h   to  109  trains  a  day  by  1988,  the  resultant  noise  level 
at  54  decibels  will  have  an  imperceptible  effect  on  Tent  City  noise 
levels. 

Receptor  2  is  located  on  the  northeast  comer  of  Columbus  Avenue  and 
Dartmouth  Street.  Noise  levels  are  the  same  as  receptor  1  for  all 
conditions. 

.   Receptor  3  is  located  on  the  southwest  comer  of  Stuart  Street  and 
Dartmouth  Street.  Aircraft  and  trains  have  a  negligible  effect  on 
the  noise  levels.   Traffic  on  adjacent  streets  results  in 
xinacceptable  noise  levels  for  1984,  and  1988  Build  and  No-Build 
conditions. 

Receptor  4  located  on  the  southeast  comer  of  Stuart  Street  and 
Dartmouth  Street  are  exposed  to  the  same  noise  levels  as 
Receptor  3.   The  noise  levels  are  81  dB  for  1984  existing  conditions 
and  83  dB  under  1988  No-Build  and  Build  conditions. 

The  results  of  the  analysis  indicate  that  portions  of  the  Tent  City  site 
along  Dartmouth  Street  and  Columbus  Avenue  will  be  exposed  to 
unacceptable  traffic  noise.   It  is  likely  that  some  of  the  interior 
residential  units  along  Yarmouth  and  Truro  Streets  will  be  protected  by 
adjacent  buildings  from  high  traffic  volumes  on  Dartmouth  Street,  Stuart 
Street,  and  Columbus  Avenue.  This  will  result  in  a  noise  drop  of  at 
least  10  decibels. 
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TABLE  2 

DESIGN  NOISE  LEVELS 

Decibels  (dB) 


NOISE 

1984 

1988 

1988 

RECEPTOR 

LOCATION 

EXISTING 

NO-BUILD 

BUILD 

1 

Tent  City  residence 
on  northwest  comer 
of  Dartmouth  St. 
and  Columbus  Ave. 

81 

82 

82 

Building  on  northeast         81         82       82 
comer  of  Dartmouth  St. 
and  Coliunbus  Ave. 

Sidewalk  on  southwest         81         83       83 
comer  of  Dartmouth  St. 
and  Stuart  St. 

Sidewallk  on  southeast  comer  81         83       83 
of  Dartmouth  St.  and 
Stuart  St. 
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Construction  Noise 

Construction  activities  will  result  in  temporary  noise  disturbances  on 
adjacent  properties.   For  instance,  the  use  of  pumps,  generators, 
compressors  and  other  building  equipment  may  result  in  noise  levels  of  90 
decibels  at  fifty  feet.  According  to  the  Boston  Noise  Ordinance,  all 
construction  noise  must  be  kept  below  86  dB  at  the  lot  line  of  the 
affected  property. 

Therefore,  some  mitigation  measures  such  as  outfitting  equipment  with 
proper  mufflers  and  intake  silencers  will  aid  in  reducing  noise. 
Additionally,  placing  equipment  which  is  partially  mobile  (i.e.  cranes) 
and  stationary  as  far  away  from  noise  sensitive  areas  should  be  part  of 
operational  procedures.   Construction  activity  should  be  confined  to 
working  hours  unless  extended  hours  are  necessary  to  maintain  the  project 
schedule. 
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ATTACHMENT  1.0 


Regulations  for  the  Control  of  Noise  in  the  City  of  Boston. 


THE  CITY  OF  BOSTON 

AIR  POLLUTION  CONTROL  COMMISSION 

BOSTON  CITY  HALL 

BOSTON,  MASSACHUSETTS  02201 


REGULATIONS  FOR  THE  CONTROL  OF  NOISE 
IN  THE  CITY  OF  BOSTON 


Definitions 

Regulation 

Regulation 

Regulation 

Regulation 

Regulation 

Regulation 


1.  General  Prohibition  of  Noise  Emissions 

2.  Restrictions  -  Zoning  Districts 

3.  Restrictions  -  Construction  Sites 

4.  Restrictions  -  New  Vehicles 

5.  Restrictions  -  New  Outdoor  Powered  Equipment 

6.  Permits 


Regulation  X.    Conflict  with  Other  Regulations 
Regulation  Y.    Variances 
Regulation  Z.    Severability 


The  Air  Pollution  Control  Commission  of  the  City  of  Boston, 
acting  under  the  authority  granted  in  Chapter  40,  Section  21 
of  the  General  Laws  of  the  Commonwealth  of  Massachusetts,  and 
by  the  City  of  Boston  Code,  Ordinances,  Title  7,  Section  50, 
hereby  adopts  the  following  Regulations  for  the  Control  of 
Noise  in  the  City  of  Boston. 


DEFINITIONS 

COMMISSION  means  the  Air  Pollution  Control  Commission  of  the  City  of  Boston, 
or  its  successor  as  may  hereinafter  be  designated. 

PERSON  means  an  individual,  partnership,  association,  firm,  syndicate,  company, 
trust,  corporation,  department,  bureau  or  agency,  or  any  other  entity  recognized 
by  law  as  the  subject  of  rights  and  duties. 

NOISE  POLLUTION  means  the  presence  of  that  amount  of  acoustic  energy  for  that 
amount  of  time  necessary  to: 

a)  cause  temporary  or  permanent  hearing  loss  in  persons  exposed; 

b)  otherwise  be  injurious,  or  tend  to  be,  on  the  basis  of  current  information, 
injurious,  to  the  public  health  or  welfare; 

c)  cause  a  nuisance; 

d)  interfere  with  the  comfortable  enjoyment  of  life  and  property  or  the  conduct 
of  business;  or 

e)  exceed  standards  or  restrictions  established  herein  or  persuant  to  the 
granting  of  any  permit  by  the  Commission. 

Acoustical  terminology  used  throughout  these  Regulations  is  that  most  recently 
approved  as  American  Standard  Acoustical  Terminology  by  the  American  National 
Standards  Institute  (ANSI);  except  as  may  be  specified  otherwise  herein. 

dB  is  the  abbreviation  for  decibel. 

Hz  is  the  abbreviation  for  Hertz,  and  is  equivalent  to  cycles  per  second. 

SOUND  PRESSURE  LEVEL  (SPL)  shall  be  numerically  equal  to  20  times  the  logarithm 
(to  the  base  10)  of  the  ratio  of  the  sound  pressure  to  the  reference  sound  pressure 
(the  reference  sound  pressure  shall  be  equal  to  20  micropascals. )  Unless  other- 
wise stated,  the  level  is  understood  to  be  that  of  a  root-mean-square  pressure. 

dBA  shall  mean  the  A-weighted  sound  level  in  decibels,  as  measured  by  a  general- 
purpose  sound  level  meter  complying  with  the  provisions  of  the  American  National 
Standards  Institute,  "Specifications  for  Sound  Level  Meters  (ANSI  SI. 4  1971)", 
properly  calibrated,  and  operated  on  the  "A"  weighting  network. 

L-jo  LEVEL  shall  mean  the  A-weighted  sound  level  exceeded  ten  per  cent  of  the  time. 

DAYTIME  shall  mean  the  period  between  the  hours  of  seven  ante  meridian  (7:00  AM) 
and  six  post  meridian  (6:00  PM)  daily  except  Sunday  according  to  the  time  system 
locally  in  effect. 

ZONING  DISTRICTS  shall  mean  the  zoning  districts  and  land  uses  therein  as 
established  by  the  Zoning  Code  of  the  City  of  Boston. 

RESIDENTIAL  USE  shall  include  Use  Items  Numbers  1  through  15  inclusive  and 
Number  53  of  Section  8-7  of  the  Boston  Zoning  Code. 
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INSTITUTIONAL  USE  Shall  include  Use  Items  Numbers  16,  17,  18,  20,  21,  22,  23,  24, 
25,  29,  and  33  of  Section  8-7  of  the  Boston  Zoning  Code.  It  shall  also  include 
courthouses. 

BUSINESS  USE  shall  include  Use  Items  Numbers  19,  26,  32,  34  through  52  inclusive, 
and  61  of  Section  8-7  of  the  Boston  Zoning  Code. 

RECREATIONAL  USE  shall  include  Use  Items  Numbers  27  and  28  of  Section  8-7  of  the  ' 
Boston  Zoning  Code. 

INDUSTRIAL  USE  Shall  include  Use  Items  Numbers  68,  69,  and  70  of  Section  8-7  of 
the  Boston  Zoning  Code. 

MOTOR  VEHICLE  Shall  be  defined  as  in  the  General  Laws  of  the  Commonwealth, 
Chapter  90,  Section  1,  titled  Definitions. 

LIGHT  MOTOR  VEHICLE  shall  be  defined  as  all  motor  vehicles  having  a  gross 
vehicle  weight  of  10,000  pounds  or  less. 

HEAVY  MOTOR  VEHICLE  Shall  be  defined  as  all  motor  vehicles  having  a  gross 
vehicle  weight  in  excess  of  10,000  pounds. 

MOTORCYCLE  shall  be  defined  as  in  the  General  Laws  of  the  Commonwealth, 
Chapter  90,  Section  1,  titled  Definitions. 

CONSTRUCTION  shall  mean  any  and  all  physical  activity  necessary  or  incidental 
to  the  erection,  placement,  demolition,  assembling,  altering,  cleaning,  repairing, 
installing,  or  equipping  of  buildings  and  other  structures,  public  or  private 
highways,  roads,  premises,  par'ks,  utility  lines,  or  other  property,  and  shall 
include  land  clearing,  grading,  excavating,  filling,  and  paving. 

CONSTRUCTION  SITE  shall  mean  that  area  within  which  a  contractor  confines  a 
construction  operation.  This  includes  defined  boundary  lines  of  the  project 
itself  plus  any  contractor  staging  area  outside  those  defined  boundary  lines 
used  expressly  for  the  construction. 

CONSTRUCTION  DEVICE  shall  mean  any  powered  device  or  equipment,  designed  and 
intended  for  use  in  construction.  Examples  of  "construction  devices"  are: 
Air  compressors,  bulldozers,  backhoes,  trucks,  shovels,  derricks,  and  cranes. 

IMPACT  DEVICE  shall  mean  a  construction  device  in  which  or  by  which  a  hammer, 
meaning  a  moving  mass  of  hard  solid  material,  is  mechanically,  by  means  of  a 
working  fluid,  caused  to  repetitively  impact  upon  and  transmit  kinetic  energy 
to  a  tool.  The  tool  may  be  included  as  part  of  the  device,  as  in  the  case  of 
a  moil  in  a  paving  breaker  or  the  drill  steel  of  a  jackhammer,  or  it  may  be  a 
mass  to  which  the  impact  device  is  temporarily  connected  as  in  the  case  of  a 
pile  and  a  pile  driver.  Examples  of  "impact  devices"  are:  Pile  drivers,  paving 
breakers  and  power  impact  hammers,  impact  wrenches,  riveters  and  stud  drivers. 

PAVING  BREAKER  shall  mean  any  hydraul ical ly  or  pneumatically  powered  impact  device 
intended  to  cut  or  trench  pavement,  subbase  macadam,  gravel,  concrete  or  hard  ground, 

PILE  DRIVER  shall  mean  an  impact  device  designed  or  used  for  the  driving  of  piles, 
columns  and  other  supports  into  soil  or  other  material  by  means  of  impact,  vib- 
rations, pressure  or  other  means. 


REGULATIONS  FOR  THE  CONTROL  OF  NOISE 
IN  THE  CITY  OF  BOSTON 


REGULATION  1 :  General  Prohibition  of  Noise  Emissions 

No  person  or  persons  owning,  leasing,  or  controlling  the  operation 
of  any  source  or  sources  of  noise  shall  willfully,  negligently,  or  through 
failure  to  provide  necessary  equipment  or  facilities  or  to  take  necessary 
precautions,  permit  the  establishment  of  a  condition  of  noise  pollution. 


EGULATION  2:  Noise  Restrictions  According  to  Zoning  Districts 

.1    This  Regulation  shall  apply  to  the  use  or  occupancy  of  any  lot  or  structure 

thereon  and  to  the  noise  produced  thereby,  but  shall  not  apply  to  the  following; 

a)  The  intermittent  or  occasional  use,  during  the  daytime,  of  homeowner's 
light  residential  outdoor  equipment  or  commercial  service  equipment, 
provided  said  equipment  and  its  use  complies  with  other  provisions 

of  these  Regulations; 

b)  Construction  activities  and  the  associated  use  of  construction  devices 
nor  to  the  noise  produced  thereby,  provided  such  activities,  and  such 
equipment  and  its  use  complies  with  other  provisions  of  these  Regulations; 

c)  The  operation  of  any  motor  vehicle  on  any  public  way,  nor  to  the  noise 
produced  thereby. 

.2    Noise  in  Residential  Zoning  Districts 

or  Affecting  Residential  or  InstitutTonal  Property 

No  person  shall  create  or  cause  to  be  emitted  from  or  by  any  source 
subject  to  Regulation  2,  any  noise  which  causes  or  results  in  a  maximum 
noise  level,  measured  at  any  lot  line  of  any  lot  located  in  any  Residential 
Zoning  District  or  in  residential  or  institutional  use  elsewhere  in  compliance 
with  the  Boston  Zoning  Code,  in  excess  of  any  level  of  the  "Residential 
District  Noise  Standard",  Regulation  2.5;  provided  that  if  said  lot  is 
located  in  any  Industrial  Zoning  District,  the  maximum  noise  level,  measured 
at  the  lot  line,  shall  not  exceed  any  level  of  the  "Residential-Industrial 
Noise  Standard",  Regulation  2.5. 

1.3    Noise  in  Business  Zoning  Districts 

No  person  shall  create  or  cause  to  be  emitted  from  any  source  subject 
to  Regulation  2,  any  noise  which  causes  or  results  in  a  maximum  noise  level, 
measured  at  any  lot  line  of  any  lot  in  any  Business  Zoning  District  other 
than  a  lot  in  residential  or  institutional  use  in  conformance  with  the  Boston 
Zoning  Code,  in  excess  of  any  level  of  the  "Business  District  Noise  Standard", 
Regulation  2.5. 
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2.4  Noise  in  Industrial  Zoning  Districts 

No  person  shall  create  or  cause  to  be  emitted  from  or  by  any  source  subject 
to  Regulation  2,  any  noise  which  causes  or  results  in  a  maximum  noise  level, 
measured  at  any  lot  line  of  any  lot  in  recreational  or  business  use  in  any 
Industrial  Zoning  District  in  conformance  with  the  Boston  Zoning  Code,  in 
excess  of  any  level  of  the  "Industrial  District  Noise  Standard",  Regulation  2.5. 

2.5  Zoning  District  Noise  Standards 

Noise  standards  referred  to  in  these  Regulations  for  the  several  zoning 
districts  of  the  City  of  Boston,  as  defined  in  and  established  persuant  to 
the  Boston  Zoning  Code,  are  as  established  by  the  following  table: 


TABLE  OF  ZONING  DISTRICT  NOISE  STANDARDS 

Maximum  Allowable  Octave  Band  Sound  Pressure  Levels 
Residential 


Resi 

dential 

Industrial 

Business 

Industrial 

ytime 

All 
Other 
Times 

Daytime 

All 
Other 
Times 

Anytime 

Anytime 

76 

68 

79 

72 

79 

83 

75 

67 

78 

71 

78 

82 

69 

61 

73 

65 

73 

77 

62 

52 

68 

57 

68 

73 

56 

45 

62 

51 

62 

67 

50 

40 

56 

45 

56 

61 

45 

33 

51 

39 

51 

57 

40 

28 

47 

34 

47 

53 

38 

26 

44 

32 

44 

50 

60  dSA    50  dBA 


65  dBA 


55  dBA 


65  dBA 


70  dBA 


REGULATION  3:  Restrictions  on  Noise  Emitted  from  Construction  Sites 

3.1      Except  as  provided  for  in  Regulation  3.3  and  3.4,  it  shall  be  unlawful  for 
any  person  to  operate  any  construction  device  or  devices  on  any  construction 
site  if  the  operation  of  such  device  or  devices  emits  noise,  measured  at  the 
lot  line  of  the  affected  property,  in  excess  of  the  values  shown  below: 


Lot  Use  of  Affected  Property 
Residential  or  Institutional 
Business  or  Recreational 
Industrial 


l]Q   level 
75  dBA 
80  dBA 
85  dBA 


Maximum  Noise  Level 
.86  dBA 


The  same  level  shall  apply  to  any  public  way  as  applies  to  an  industrial  use. 
Measurements  should  not  be  taken  closer  than  fifteen  (15)  meters  (50  feet)  from 
the  nearest  active  construction  device  on  the  construction  site.  The  maximum 
noise  level  shall  be  measured  on  the  sound  level  meter  on  "Slow"  response. 

The  L-jo  level  shall  be  determined  in  the  following  manner: 

a)  Every  ten  seconds,  on  the  mark,  the  A-weighted  noise  level  on  the  sound 
level  meter  on  "slow"  response  is  recorded  until  one  hundred  (100) 
observations  have  been  made.  If,  during  any  of  these  observations,  a 
measurement  is  substantially  affected  by  any  source  outside  the  construction 
site  (such  as  an  aircraft  overflight),  measurements  made  during  these 
periods  will  not  be  considered.  However,  the  observation  period  shall 

be  extended  until  100  valid  measurements  are  obtained.  The  L-\q   level 
will  be  that  level  that  is  equal  to  the  tenth  highest  level  recorded. 

b)  If,  in  the  estimation  of  the  person  taking  the  measurements,  outside 
noise  sources  contribute  significantly  to  the  noise  level,  the  above 
procedure  shall  be  repeated  (with  the  same  outside  noise  source 
contributions)  when  construction  is  inactive,  in  order  to  determine 
the  existing  background  Lio  level.  The  Lio  level  during  construction 
must  exceed  the  background  Liq  level  by  five  (5)  dBA  to  be  considered 
a  violation  of  Regulation  3.1 

Except  as  provided  for  in  Regulation  3.4,  it  shall  be  unlawful  to  operate 
a  construction  device  at  any  street  excavation,  grading  or  repair,  utility 
street  work  installation  or  repair,  which  produces  a  noise  level  exceeding 
86  dBA  at  a  distance  of  fifteen  meters  (50  feet)  from  the  device. 

The  provisions  of  Regulation  3.1  shall  not  apply  to  any  construction  site 
covered  by  Regulation  3.3.  The  provisions  of  Regulation  3.3  will  not  be 
applicable  to  any  construction  device  used  in  emergency  service  work  that  is 
necessary  to  return  utility  service  to  an  area,  provided  that  within  24  hours 
such  device  is  brought  into  compliance  with  Regulation  3.3,  or  is  not  reused 
within  the  City  until  it  does  comply. 

The  provisions  of  Regulations  3.1  and  3.3  shall  not  be  applicable  to 
impact  devices. 


-6- 


Light  Motor 
Vehicle 

Heavy  Motor 
Vehicle 

Motorcycle 

— 

88 

88 

86 

— 

— 

84 

86 

86 

80 

84 

84 

REGULATION  4:  Restrictions  on  Noise  Emitted  by  New  Motor  Vehicles 

No  person  shall  sell  or  lease  a  new  motor  vehicle  that  produces  a  maximum 
noise  level,  in  dBA,  exceeding  the  following  limits  (measured  at  a  distance  of 
fifteen  (15)  meters  (50  feet)  from  the  center-line  of  travel,  in  accordance 
with  procedures  established  by  the  Commission),  provided  that  at  such  time  as 
the  United  States  Environmental  Protection  Agency  (USEPA)  shall  promulgate  noise 
emission  regulations  or  standards  covering  any  class  of  motor  vehicles,  this 
regulation  shall  automatically  be  amended  to  prescribe  noise  emission  limits 
identical  to  those  of  the  USEPA  for  the  class  or  classes  of  vehicles  involved, 
without,  however,  in  any  way  affecting  the  limits  for  vehicles  for  which  the 
USEPA  has  not  established  regulations  or  standards.  The  preceding  proviso  is 
intended  to  satisfy  the  requirements  of  Section  6(e)(1)(A)  of  the  Noise  Control 
Act  of  1972. 

Oate  of  Manufacture 
3f  Vehicle 

After  January  1 ,  1970 

Jefore  January  1,  1973 

After  January  1 ,  1973 

After  January  1 ,  1975 

After  January  1,  1978  —  83 

i^fter  January  1,  1982  —  80  75 

REGULATION  5:  Restriction  on  Noise  Emitted  from  New  Outdoor  Powered  Equipment 
for  Sale  or  Lease  -  Other  than  Pile  Drivers 

No  person  shall  sell  or  lease  any  new  outdoor  powered  equipment  that 
produces  a  maximum  noise  level,  in  dBA,  exceeding  the  following  limits  (measured 
at  a  distance  of  fifteen  (15)  meters  (50  feet),  under  test  procedures  established 
by  the  Commission);  provided  that  at  such  time  as  the  United  States  Environmental 
Protection  Agency  (USEPA)  shall  promulgate  noise  emission  regulations  or 
standards  covering  any  product  covered  by  this  Regulation,  this  Regulation 
shall  automatically  be  amended  to  prescribe  noise  emission  limits  identical 
to  those  of  the  USEPA  for  the  product  or  products  involved,  without,  however, 
in  any  way  affecting  the  limits  for  other  products  for  which  the  USEPA  has 
not  established  regulations  or  standards.  The  preceding  proviso  is  intended 
to  satisfy  the  requirements  of  Section  6(e)(1)(A)  of  the  Noise  Control  Act  of  1972. 

Date  of  Manufacture      Homeowner's  Light  Residential     Commercial  Service  Equipment  and 
of  Equipment  Outdoor  Equipment  Construction  Devices  (other  than 

Pile  Drivers 

After  January  1.  1973  74  88 

After  January  1,  1975  70  85 

After  January  1,  1978  65 

After  January  1,  1980  —  80 
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lEGULATION  6:  Permits  -  General 

A  permit  shall  constitute  permission  to  use  or  to  allow  the  use  of  a  device  or 
to  engage  in  an  activity  to  which  reference  has  been  made  in  these  Regulations 
or  in  the  Ordinances  of  the  City  of  Boston. 

i.2   All  applications  for  permits  shall  be  made  to  the  Air  Pollution  Control 

Commission  in  such  form  as  it  shall  prescribe.  Such  application  shall  not 
relieve  any  person  from  otherwise  complying  with  the  provisions  of  these 
Regulations  or  any  other  law  or  ordinance. 

Such  permit  shall  include  such  provisions  and  conditions  as  the  Commission  may 
deem  necessary  to  protect  the  public  health,  welfare  and  comfort. 

.4   Any  permit  required  by  these  Regulations  shall  be  displayed  to  any  police  officer 
or  employee  of  the  Air  Pollution  Control  Commission  upon  request. 

1.5   Any- permit  issued  by  the  Air  Pollution  Control  Commission  under  the  provisions 
of  these  Regulations  may  be  revoked  for  violation  of  any  of  the  terms  and 
conditions  of  such  permit. 

lEGULATION  X:  Conflict  with  other  Regulations 

The  noise  regulations  shall  not  relieve  any  person  from  complying  with 
other  laws,  statutes,  codes,  regulations,  or  ordinances  of  the  Commonwealth 
or  the  City  of  Boston. 

REGULATION  Y:  Variances 

The  Commission  may  grant  variances  after  public  hearing  or  may  reject 
applications  on  review  without  a  hearing.  Variances  thus  granted  may  be 
effective  for  no  longer  than  one  year. 

REGULATION  Z:  Severability 

Each  of  these  Regulations  shall  be  construed  as  sepatate  to  the  end  that 
if  any  Regulation  or  section,  sentence,  clause  or  phrase  thereof  shall  be  held 
invalid  for  any  reason,  the  remainder  of  these  Regualtions  shall  continue  in 
full  force. 
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7.  Fraction  of  nighttime  traffic  (10:00  p.m  to  7:  am) •-' . : 

8.  Traffic  protected  lor  what  year'  ,  -//lI'  6     ^IjBSl '.J&3^ -Jf30^. 


8. 


orkshes 
ioadway 

tc 

Noise        ^' 

Page  2 

Noise  Assessment  Guidelines 

iljustments  for  Automobile  Traffic  .        . 

9        •       ■         -10 
Stop                   Average 
and-go             .  Speed 
Tables               Table  4 

11 

Night- 
Time 
'Table  5 

12 

Auto 

AOT 

(line  5c) 

13 

Ad|usted 
Auto  ADT 

14 

DNL 

(Workchan  1 ) 

15 

Bamer 
Attenuation 

16 

Partial 
DNL 

lad  No.  1 

X    ■^■■' 
■   V    -.3. 

=  m 

.5^ 

— 

6b 

1  ad  No.  2 

25  V/^. 

» ^^j  J''  / 

— 

ad  No.  3 

x     .'.^ 

X      /Oy 

— 

^^7 

1  ad  No  4 

■  ,v-7^ 

e2[2. 

.^ 

_ 

Ijustments  for  Heavy  Truck  Traffic 


17             18             19  . 

Average    Truck 
Gradient   Speed       ADT 
Table  6     Table  7       2 

•20 

21 

22 

Stop 
and-go 
Table  8 

23 

Night- 
Time 
Table  5 

24 

Adjusted 

Truck 

ADT 

25 
DNL 
(Work 
chart  2) 

26 

Barrier 
Attn 

27 

Partial 
DNL 

pflill 

ad  No.  1 
towntiill 

X                  X 
X 

-  = 

Add     ■»' 

x2^<r 

X        /OO 

70 

70 

Jphill 


!  sad  No.  2 


^3^      7Z. 

Add^       X     g^       X      100    =     ^-^.         9<) 


Jownfilll 

Jphill 

oad  No.  3 

Downhill 

Jphill 

oad  No.  4 

Oownhill 


X        .      =_ 
X =_ 


Addi&L    X  Z^    X     '■00 .  r-^H^   Jrr 


V6e        3'i 

Add-^      X     .g*^      X      /->^=    ^-7^        .gJT 


-^ 


lioinbined  Automobile  &  Heavy  Truck  DNL 

load  No.  1 ?l  Road  No  2  _  "^^.^ 


Road  No  3  .  ■??!!?__ 


Road  No.  4  _  -5:^ 


Total  DNL  for 
All  Roads 


-7^ 


Signature 'Li.t  tyCL(^.AJ'!>/&  ) 
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Worksheet  D  Page  1  Noise  Assessment  Guidelines 

Railway  Noise 

List  All  Railways  within  3000  feet  of  the  site: 


1    /5^/^  M-^A'^  -^  Or^^c^L-)0e^ 


Necessary  Information:  Railway  No.  1     Railway  No.  2      Railway  No.  3 

1 .  Distance  in  feet  from  the  NAL  to  the  railway  track:     /'^^ . 

2.  Number  of  trains  in  24  hours: 

a.  diesel 

b.  electrified 


JLlL 


3.  Fraction  of  operations  occunng  at  night  «  1 5 

(10  p.m.  -  7  a.m.): 


4.  Number  of  diesel  locomotives: 

5.  Number  of  rail  cars: 

a.  diesel  trains 

b.  electrified  trains 


/(p3 


H- 


6.  Average  train  speed:  \30^pr) 

7.  Is  track  welded  or  bolted?  Cl'€/C^^<^ 


8.  Are  whistles  or  horns  required 
for  grade  crossings? 


ajO 


Worksheet  D 
Railway  Noise 
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Noise  Assessment  Guidelines 


/^6F    A.^R 


Adjustments  for  Diesel  Locomotives 

9  10 

Average 


No.  of 


Locomotives       Speed 
2  Table  9 


Night- 
Horns  time 
(enter  10)       Table  5 


13 

No.  of 
Trams 
(line  2aj 


Ad|  No 
of  Opns 


DNL 
Workchan  3 


Barrier 
Ann. 


Partial 
DNL 


Railway  No.  1 
Railway  No.  2 
Railway  No.  3 


^S^ 


x  JiOQ_x 


. X  /oo  X  -of^  =  _ ^i/  _y6_ 

X  X  _____  =  

X  X =  


j^/£^ 


Adjustments  for  Railway  Cars  or  Rapid  Transit  Trains 

18  19  20  21 

Number  Average         Bolted  Night- 

ofcars  Speed  Rails  time 

~50  Table  10        (enter  4)  Tables 


22  23  24  25  26 

No  of  DNL 

Trains  (Line  Adj.  No.  Work-  Barrier  Partial 

2a  or  2b)  of  Opns.  chart  4  Attn.  DNL 


Railway  No.  1 
Railway  No.  2 
Railway  No.  3 


Combined  Locomotive  and  Railway  Car  DNL 

Railway  No.  1  Railway  No.  2 


Railway  No.  3 


Total  DNL  for  all  Railways 


Sigr\atijre_ 


^J(\^- 


^''/^/^6 


1983  -   M1-2U  .  81W»70 


"s^sm^^^^^^^^ 


II 


_^__^ '-^-^ 

Site  Location  . 


Noise  Assessment  Guidelines 


Fiie  Number 


Sponsor's  Name 


1.  Roadway  Noise 


2.A,rcranNoise  ACCB^mJS^ 


^U\)a.(j:e/yzLk/^  f^Z-      — 


3.  Railway  Noise 


Aca^em^^^^ 


Value  of  DNL  for  all  noise  sources;  {see  page  3  lor 
combination  procedure) 

Final  Site  Evaluation  (circle  one) 


Acceptable 


s56^      -J-U^ ^--^^  Py^  ^ 


Signature 


Clip  this  worksheet  to  the  lop  of  a  package 
containing  Worksheets  B-E  and  Workchans  1  -7 
that  are  used  in  the  site  evaluations 


/:? 


fWOTapmR^r 


/-•-v 


b/  '^  ^ 


Worksheet  C 
Roadway  Noise 


Pagel 


Noise  Assessment  Guidelines 


K-:/  ~j 


jsl  all  major  roads  within  1000  fi  of  Ihe-site: 


W^ 


t.  = — — 

-iJecessary  Information 

I .  Distance  in  feet  from  the  NAL  to 
the  edge  of  the  road 

a.  nearest  lane. 

b.  farthest  lane 

c.  average  (effective  distance) 
J.  Distance  to  slop  sign 

3.  Road  gradient  in  percent 

4.  Average  speed  in  mph 

a.  Automobiles    . 

b.  heavy  trucks  -  uphill 

c.  heavy  trucks -downhill 

5.  24  hour  average  nurntser  of  automobiles 
and  medium  trucks  in  both  directions  (ADT) 

a.  automobiles 

b.  medium  trucks 
C.  eHective  ADT  (a  +  (lOxb)) 

6.  24  hour  average  number  of  heavy  trucks 

a.  uphill 

b.  downhill 

c.  total  

\ 

7.  Fraction  of  nighttime  traffic  (10:00  p. m  to  7:  am) 

8.  Traffic  proieeted  for  what  year? 


Road  2        Road  3 


V 


(feT^^     / 


;-t3t' 


5     1772^. 


_ 



_ 

— 

(pto 

(pi/ 

5ni 

C7b 

Mf2f 

/  .    > 

Zjl'~'^ 

Z3;i5 

l^cC'j 

I12.1( 

Vorksheet  C 
Fiadway  Noise  '^ 


Page  2 


Noise  Assessment  Guidelines 


t^ustments  tor  Automobile  Traffic 


Fad  No.  1 
Fad  No.  2 
Fad  No.  3 
F  ad  No  4 


9 

Slop 
and-go 
Table  3 


^ 


.i 


^' 


^ 


.10 

Average 
.  Speed 
TableA 


Nighl- 
Time 
■Tables 


12 

Auto 
ADT 
(line  5c) 


13  14  15  16 

Adiusled  DNL  Barrier  Partial 

Auto  ADT  (Workchan  1 )      Attenuation  DNL 


;,-/ 

■S:^ 


I  )j 


'■3       X      /oo     x^^^    =    i3^ 


^r*'^  -     -     ^    -^ 


c  7 


^^ 


w 


^>^ 


V7 


^v 


4  justments  for  Heavy  Truck  Traffic 
17 


18  19  , 

Average  Truck 

Gradient  Speed  ADT 
Table  6     Table  7       2 


22  23 

Slop  Night- 

and-go  Time 

Table  8  Table  5 


25 


27 


24  25 

Adiusled  DNL 

Tojck  (Work  Barrier  Partial 

ADT  chart  2)  Attn  DNL 


.&I 


X__ X = 

X = 

X X = 


f<  I 


^iZ 


2^ 


x_^^ 


^-/     -£^- 


■^-ly    X   )-<^o   =  ^ 


SL    X    .g^^  X  1-00   = 


H-iz-^      ^^ 


J/ 


^=--^^^ 


r^    -    - =  _j££_ 


ombined  Automobile  &  IHeavy  Truck  ONL 

oadNo.  1  _-?71-_      RoadNo2_r5^_      Road  No.  3  _•£ 7  Road  No.  4  .-•^^ 


Total  DNL  lor 
All  Roads 


&Z.     A 


Signature 


yfo  Jr.  <\  /'DcVcoyAj^ 


Date  _Js^ 


^o" 


/y 


/UQ/g/g-    iej£.C/=:/yTrj)e:s      .?  /  y 


Noise  Assessment  Guidelines 


/orksheetA 

ite  Evaluation ,     /  fSV.    /IT^.^'ST/AC/^ 

te  Location  •      •    '. 


/f^V  ^x/<:^rj'A/<%- 


•ogram 


Ts-Kf  T   c/ry" 


•eject  Name 


x:ality 


ponsor's  Name 


tree!  Address 


City.  State 


.  Roadway  Noise 
1.  Aircraft  Noise 
I.  Railway  Noise 


Acceptability 
Category 

'  ■''■■'! '  nrsp.if 


/nluo  ol  DNL  lor  nil  noise  sources;  (see  page  3  lor 
:ombiiintKin  procedure) 


-Inal  Site  Evaluation  (circle  one) 

Acceptable 

Normally  Unacceptable 

Unacceptable 


DNL  /' 


Predicted  for 
Operations  in  Year 


jS^^ 


J-fAA. 


/^(gy 


Signature 


'-/fpJ/^^^jJ 


Ci^y^Xc^ 


Clip  this  worksheet  to  the  top  of  a  package 
containing  Worksheets  B-E  and  Workcharts  1-7 
that  are  used  in  the  site  evaluations 


.rAmT 


16. 


Worksheets       ^/^C/z/^(>^    >3^V 
Aircraft  Noise 


Noise  Assessment  Guidelines 


/fS'V  ^^/^y/^o 


List  all  airports  within  1 5  miles  ot  the  site: 

1     Lo&A/^     AiyiPO^T 


2  _ltAK^^CQt^ /^/^z.Z> 


(AJn T  A/^PJL ICA &L£^ 


^JO^r^ypO^     y^y.^/^/iT   f^crr /i^/>LiC/)eL£^ 


Necessary  Information: 

1 .  Are  DNL.  NEF  or  CNR  contours  available? 
(yes/no) 

2.  Any  supersonic  aircraft  operations? 
(yes/no) 

3.  Estimating  approximate  contours  from  Figure  3: 

a.  number  of  nighttime  jet  operations 

b.  number  of  daytime  jet  operations 

c.  effective  number  of  operations 
(10  times  a  +  b) 

d.  distance  A  for  65  dB 

70dB 
75  dS 

e.  distance  B  for  65  dS 

70  dS 
75  dB 

4.  Estimating  DNL  from  Table  2: 

a.  distance  from  65  dB  contour  to 
flight  path.  D^ 

b.  distance  from  NAL  to  flight 
path.  d2 

c.  d2  divided  by  D^ 

d.  DNL 

5.  Operations  projected  for  what  year? 

6.  Total  DNL  from  all  airports 


Airport  1 


/us 


Airport  2 


Airports 


AyO 


2060 


1.8 


^ 


Sioned 


J^J^c^i^^  O^^^^^A^ 


Date  . 


L^A'/^.^ 


/<$- 


^^^^^^^%^^^-^PIf^^^^^^^^^P^^.^ 
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Roadway  Noise 
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Noise  Assessment  Guidelines 


/fflV  ^^x/^r/^G 


List  all  mapr  roads  within  lOOOftof  thes'ite: 

1.    ^ru/q/eT  ^7^BS7~- 


2.  i:^/^^rA.^OfJ7r/  oz^^/fT^ 


3.    <S'/  -  :j4M/f^     /i  /li^AJQ/^r^ 


^/^y\J7:iDA/  ^TlP/^^r 


Necessary  Infoririation 

1 .  Distance  in  feet  from  the  NAL  to 
the  edge  of  the  road 

a.  nearest  lane 

b.  farthest  lane 

c.  average  (e/fective  distance) 

2.  Distance  to  stop  sign 

3.  Road  gradient  in  percent 

4.  Average  speed  in  mph 

a.  Automobiles 

b.  heavy  trucks  -  uphill 
c  heavy  trucks  -  downhill 

5.  24  hour  average  number  of  automobiles 
and  medium  trucks  in  both  directions  (ADT) 

a.  automobiles 

b.  medium  trucks 

c.  eflective  ADT  (a  +  (lOxb)) 

6.  24  hour  average  number  of  heavy  trucks 
a.  uphill 
b  downhill 
c.  total 

"7.  Fraction  of  nighttime  traffic  ( 1 0:00  p  m  to  7:  am  ) 
8.  TraHic  prO|ected  for  what  year? 


Road  2        Road  3 


/Z. 

/Z. 

^3L 

^3(a 

72 

7^ 

vyy 

-y^v 

^Z, 

42- 

^bn 

^f^O 

-^Krrf  . 

<rciT- 

o 

n 

0 

o 

<^o    ' 

k30 

k3o 

s30^ 

_— 

_- 

- 

,^, 

_ 

8<fO      ^VQ ^_£^ 7^ 


-.-■/      :■-■     ./-■■       h'- 

^e^^  J^^  JSfk^  _7*^^ 


AJC/6a    /^JEC^PTD^S 

^?-y 

^rksheet  C                                          Page  2 
liidway  Noise 

NoJs«  Assessment  Guidelines 

/96^   yEA/^r/AjG 


istments  for  Automobile  Traffic 

9  10 

Stop  Average 

and-go  Speed 

Table  3  Table  4 


11  12 

Night-  Auto 

Time  ADT 

Table  5  (line  5c) 


Adjusted 
Auto  ADT 


DNL  Barrier  Partial 

(Workcharti)      Attenuation  DNL 


(dNo.  1 
ClNo.a 
( d  No.  3 
I  d  No.  4 


JO 


JO 


■  JO 


■  10 


^O 


.  X 

X      .30 
X     -30 


yL        /.QO  »  /7S3C 


X    /.oO       X  2o8z^    = 


..    7V/ 

Sf 

:           S2.U> 

<^9 

:          S(C3 

VJ 

..     (,2s    ' 

VJ? 

-5^ 


-^;^ 


y3_ 


-^^-j 


jstments  for  Heavy  Truck  Traffic 

17  18  19 

Average  Truck 

Gradient   Speed  ADT 
Table  6     Table  7       2 


22  23  24  25  26  27 

Slop  Night-  Adjusted  DNL 

and-go  Time  Truck  (Work  Earner  Partial 

Tables  Table  5  ADT  chart  2)  Ann.  DNL 


ihill 

d  No.  1 

iwnhill 

ihill 

Id  No.  2 

lownhlll 

ihill 

ad  No.  3 

awnhill 

nhlll 

ad  No.  4 

Dwnhill 

X X = 

X = 

X X = 

X = 

X = 


•  8/ 


Z.o    X    /■o<^  ^  3307      J9 


:a- 


^    X    A8    X  i.oo    =  /VfZ      77    -      —    .      77 


^    X     IB     X  /'OO    =    /^f6        <i>Z     _        ~    =  _4^ 


-g/    X    2.0     X  AOO    =     /970        ^.-3  -      -       =6,.-^ 


mbined  Automobile  &  Heavy  Truck  DNL 

ad  No.  1         I  1  Road  No  2       7/ 


Road  No  3 


^^ 


.^L^ 


Total  DNL  for 
All  Roads 


8l_ 


jnalure- 


/f^^:^./-2)(v:^ 


iZl 


o: 


'/o/&^^ 


29 


wsmms^m^sm^mgs^0 


Worksheet  D  Page  1 

Railway  Noise    /fo^    /^xf  sr//\j'(~ 


Noise  Assessment  Guidelines 


jst  All  Railways  within  3000  feet  of  tfie  site: 

/2-iH     ^  A^TT^A-  Ji/^J^    CfZACK   r^A'<) 


liecessary  Information: 

.  Distance  in  feet  from  tfie  NAL  to  the  railway  tracl< 
.  Numberof  trains  In  24  hours: 

a.  diesel 

b.  electrified 

.  Fraction  of  operations  occuring  at  night 
(10  p.m.  -  7  a.m.): 

.  Numberof  diesel  locomotives; 
1.  Numberof  rail  cars: 

a.  diesel  trains 

b.  electrified  trains 

5.  Average  tram  speed: 

'.  Is  track  welded  or  bolted? 

J.  Are  whistles  or  horns  required 
for  grade  crossings? 


Railway  No.  1     Railway  No.  2       Railway  No.  3 

■200 ■■ 

_A1 


•1S_ 


.^3_ 


j^ 


^0 


cje/c^pcf 


/VQ 


/? 


k;i^*^^timtas!i^fS^^iatii>j$i<&i^^l^s^^ 


'^^^mm. 


/^0/z <"    X^^-c^^rC''  ^ wP^y 


Worksheet  D 
Railway  Noise 


Page  2 


Noise  Assessment  Guidelines 


yfS^/  ^^/^r/AJS 


Adjustments  for  Diesel  Locomotives 

9     ^  10 

Average 


No.  of 


Nighl- 
Horns  time 


13 

No  of 
Trains 


2 

Tat)le9 

(enter  10) 

Table  5 

(line  2a) 

of  Opns. 

Workchan  3         Attn. 

DNL 

Railway  Nn   1           -5 

y      /.OO 

X       — 

y    /OO 

X     .0& 

=      / 

^v    -      - 

-^X — 

Railway  Nn  ? 
Railway  Nn  :i 

X 
X 

X 
X 

X 
X 

X 
X 

= 

- 

= 

Adjustments  for  Railway  Cars  or  Rapid  Transit  Trains 

18 

19 

20 

21 

22 

23 

24                        25 

26 

Numt5er 

Average 

Bolted 

Night- 

No of 

DNL 

of  cars 

Speed 

Rails 

time 

Trains  (L:i 

e   Ad)  No. 

Won<-                 Barrier 

Partial 

50 

Table  10 

(enter  4) 

Table  5 

2a  or  2b) 

of  Opns. 

Chan  4                 Attn. 

DNL 

Railway  No   1 

X 

X 

X 

X 

X 

Railway  Nn.  ? 

X 

X 

X 

X 

X 

Railway  No  3 

X 

X 

X 

X 

X 

- 

= 

Combined  Locomotive  and  Railway  Car  DNL 

Railway  No.  1       O  ^ 

_  Railway  No. 

? 

Railway  Nn  :\ 

Total  DNL  for  all  Railways 

J5-V 

Signatu 


,.  /y-'.^<'-r.AM>^-T.j^ 


^ 


<r 


'^M- 


■   381-216  -  8lfc/»70 


^o. 


'^^i^^i»i^^<^^laii!^^«^^^g^&^ft^iE!^^^^^:«^^%i^^ 


VorVsheet  A 
.H«  Evaluaiion 


AJO  /SET  /eEC^rPTPe^ ..?''/ 


/f^cg      A/o     730/^lj:^ 


Nois«  Assessment  Gukjelines 


/>-.   .-/^f  f/ 


'rogram 


^fS8    MO  _  60 LCD 


T£:^T    ^/r-K 

Project  Name 

UKality 

'ile  Number 

jponsors  Name 

Phone 

Street  Address 

Crty,  State 

Acceptability 
Category 


DNL 


Predicted  for 
Operations  In  Year 


1 .  Roadway  Noise        UjOALL£^J7SZb£.  '^U 

2.  Aircraft  Noise  ACL^/'TT^  3l£  L^f 

3.  Railway  Noise  /^CC/^/^TA^l^Er  -SS 


ML 


'alue  of  DNL  for  all  noise  sources:  (see  page  3  for 
ombination  procedure) 


:lL>^ 


/fez.  (^ee.^o^    /li) 

JfAA 


'inal  Site  Evaluation  (circle  one) 

tcceptable 

Jormally  Unacceptable 

Inacceptable 


/lA^y^^C^i^ 


signature 


:ilp  this  worksheet  to  the  top  of  a  package 
ontaining  Worksheets  B-E  and  Woritchans  1-7 
lal  are  used  in  the  site  evaluations 


Date 


^AAs 


-y/ 
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y^fSB   A/0.      SO/^'T) 


Noise  Assessment  Guidelines 


List  all  ma|or  roads  within -1000  ft  otthe  site 

2.  -  ■  ■. 


p^  r  >  /  <• 


/'     r-//'v-/: 


3.  _sS^^sMMSij4ji^XzueL 


'F/=r 


4.      r^y^/e/=A]DnKl 

Necessary  Information 

1 .  Distance  in  feel  from  tfie  NAL  to 
the  edge  of  the  road 

a.  nearest  lane 

b.  farthest  lane 

c.  average  (effective  distance) 

2.  Distance  to  stop  sign 

3.  Road  gradient  in  percent 

4.  Average  speed  in  mph 

a.  Automobiles 

b.  heavy  trucks  -  uphill 

c.  heavy  trucks  -  downhill 

5.  24  hour  average  number  of  automobiles 
and  medium  trucks  in  both  directions  (ADT) 

a.  automobiles 

b.  medium  trucks 

c.  effective  ADT  (a  +  (lOxb)) 

6.  24  hour  average  numtjer  of  heavy  trucks 

a.  uphill 

b.  downhill 

c.  total 


Road  2        Road  3 


72 


/Z         ^6  Vc?^ 


_s52_-_  _vJ^ 


<S0^ 


j30_ 


*    O0it!>T  CJ^'SE. 


ilfl^Z      i^:,5    ,55-V?      \l<^iS 
Z77ZZ    Z/8(^S  2.Zii^     2n'^S(c 


-s^g^       V^Z      -5-07       S5i 

'  ~-      ^  /"'—-'  f-  -  -  in 


/fSz^     I53=r7    /(^fo/    /fif7^ 


7.  Fraction  of  nighttime  traffic  (10.00  p  m  to  7:  am  )    ^  2)jE^/^/raL7~ 

8.  Traffic  projected  for  what  year?  _     _/ 9QQ 


^f^c/^^7n^^    ^^V 


•ksheet  C 
idway  Noise 
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Noise  Assessment  Guidelines 


/■9f3  Ai'O   Soz/Ln 


stments  (or  Automobile  Traffic 


No.  2 
No.  3 
No.  4 


9 

30    . 

11 

12 

Slop 

Average 

Nlghl- 

Auto 
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7.  Fraction  of  nighttime  traffic  (10:00  p.m.  to  7:  a.m.) 
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